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—thrives  on  poor  soil 

36     Old  Receivers  —  A  Hidden  Gold  Mine 

—  updating  those  '40s  receivers 

44     Novices,  Paddle  Your  Way  To  Happiness 

—  super  deluxe  Novice  keyer 

76     New  Protection  For  Your  Car 
—simple  force  field  system 

92     At  Last!  An  RFI-free  Computer! 

—the  Cromemco  Z-2 

146     The  Solar-Powered  Ham  Station 

—  one  hundred  Watts,  yet! 

154     A  2m  Antenna  for  the  Perfectionist 

—with  considerable  details 

164     A  Brass  Horn  For  X-Band 

— simple  10.5  GHz  antenna 

172     Good  Grief,  Not  the  22S  Again? 

—yes,  even  more  flexibility 

1 78     The  Amazing  Zener  Sweeper 

— big  deal  gadget  tests  zener  diodes 
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W*OGX 
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VVB2AWG 
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TEMPO 


MORE  POWER  / 


25  OR  5  WATTS  OUTPUT  SELECTABLE 


REMOTE  TUNING /ON 


MICROPHONE 


NEW  LOWER  PRICE  / 


NOW  ONLY  $399.00 


SIDEBAND  OPERATION  with  ssb/one  adapter  /  MARS 
OPERATION  CAPABILITY/  5  KHz  NUMERICAL  LED 


The  Tempo  VHF/One  Plus  is  a  VHF/FM  transceiver  for  dependable  communication  on  the  2  meter 
amateur  band  •  Full  2  meter  coverage,  144  to  148  MHz  for  both  transmit  and  receive*  Full  phase  lock 
synthesized  (PLL)  •  Automatic  repeater  split— selectable  up  or  down  •  Two  built-in  programmable 
channels  •  All  solid  state  *  800  selectable  receive  frequencies  with  simplex  and  +600  KHz  transmit 
frequencies  for  each  receive  channel- 


TENIPO  FMH-2,  FMH-5& 

FMH-42(UHF) 

8  channel  capabil- 
ity •  selectable  1 
or  2  -  1  or  5  Watts 
output*  Sol  id-state 

•  Battery  level  met- 
er •  Earphone  jack 

•  Built-in  charging 
terminals  and  sep- 
arate charging  jack 
for  Ni-cad  batteries 

•  Flex  antenna  * 
Carrying  case  stan- 
dard •  Excellent 
frequency  stability 
allows  use  with 
booster  amplifier 
for  high  power  out- 
put over  100  Watts 

•  8  AA  batteries  or 
10  A  A  Ni-cad  s? 

*Not  furnished. 

FCC  Type  accepied  models 
available, 


TEMPO 

VHF  &   UHF  AMPLIFIERS 


VHF  (135  to   175  MHz} 

Drive  Power 

Output 

Model  Mo, 

Price 

2W 

130W 

13QA02 

S199 

10W 

130W 

130A10 

S179 

30W 

130W 

130  A  30 

S1B9 

?W 

BOW 

80A02 

SI  69 

TOW 

80W 

BOA  10 

SI  49 

30  W 

SOW 

80A3O 

$159 

UHF  (400  to 

512  Mhh 

:) 

Drive  Power 

Output   Mode*  N 

lo.    Price 

2W 

70W 

70DO2 

S270 

10W 

70W 

70D10 

S2S0 

3QW 

70W 

70D30 

$210 

2W 

40W 

40  002 

SI  SO 

10W 

40W 

40D10 

S145 

2W 

10W 

10D02 

$125 

FCC  Type  accepted  mode  is  avaifable 


TEMPO 

POCKET 

RECEIVERS 

MS-2T  4  channel  scan- 
ning receiver  for  VHF 
high  band,  smallest  unit 
on  the  market,  MR-2 
same  size  as  MS-2  but 
has  manual  selection  of 
12  channels.  VHF  high 
band.  MR-3f  miniature 
2-channel  VHF  high 
band  monitor  or  paging 
receiver.  MR-3U,  single  channel  on 
the  400  to  51 2  UHF  band.  All  are 
low  priced  and  dependable. 


Sold  at  Tempo  dealers  throughout  the  U.S.  and  abroad.  Please  call  or  write 

for  further   information,  Price*  subject  to  change  without  notice 


11240  W.  Olympic  Blvd..  Los  Angeles. 

Calif.  90064 
931  H.  Euclid,  Anaheim.  Calif  92801 
Buller,  Missouri  64730 


213/477-6701 
714/7729200 
816/673-3127 


Hbiin  Radio 


The  new  2KD-5  linear  amplifier. .  .a  one  piece  desk 
model  with  the  power  and  reliability  of  a  console 


At  Henry  Radio,  we  know  how  to  build  only  one  kind  of 
amplifier        the  best.  We  want  you  to  compare  the 
3KD5  with  any  other  desk  model  at  any  price. 
Remember,  the  2KD-5  is  only  one  model  in  the  worlds 
broadest  line  of  amplifiers  . . .  both  vacuum  tube  and 
solid  state  , . .  for  HF,  VHF  and  UHF  . . .  fixed  station  and 
mobile . . .  low  power  and  high  power. 
Never  before  has  any  one  company  offered  such  a 
cornucopia  of  high  power  RF  amplifiers. 

Remember  also  that  Henry  Radio  offers  a  broad  line  of 
commercial  and  FCC  type  accepted  amplifiers  covering 
the  range  of  3  MHz  to  ?Q0  MHz.  Henry  amplifiers  are 


in  use  all  around  the  world.  Commercial  and  export 
inquiries  are  invited. 

■  The  2KD  5  is  a  2000  watt  PEP  input  (1200  watt  PEP  nominal 
output)  RF  linear  amplifier,  covering  the  80,  40.  20. 15  and  10  meter 
amateur  bands. 

•  Two  Eimac  3-5GQZ  glass  envelope  triodes  operating  in  a  grounded 
grid  circuit. 

•  P»L  plate  Circuit  with  a  rotary  silver  plated  tank  coil  for  greatest 
efficiency  and  maximum  attenuation  of  unwanted  harmonics* 

•  Full  legal  *npul  in  all  modes.  2000  watts  PEP  mpul  tor  SSB.  1000 
watts  DC  input  for  CW,  RTTY  and  AM. 

■  Jumper  for  115  or  230  VAC,  3  wire  single  phase. 

•  10.5"  high  x  15"  wide  xl?.5'J  deep 

•  Price..  .$895.00 


2K-4...LINEAR  AMPLIFIER.  Offers  engineering, 
construction  and  features  second  to  none.  Provides 
a  long  Ufe  of  reliable  service,  while  its  heavy  duty 
components  allow  it  to  loaf  along  even  at  full  legal 
power  Operates  on  all  amaleur  bands.  80  thru.  10 
meters  If  you  wan!  to  put  that  strong  ctear  signal  on 
me  air  that  youVe  prooably  heard  from  other  2K 
users,  now  >s  the  time  Move  up  to  the  2K-4  Floor 
console. ,.$995, 00 

TEMPO  6N2  brings  trie  same  high  standards  lo  the  6 
and  2  meter  bands.  A  pair  of  advanced  design  Eimac 
8874  tubes  provide  2,000  watts  PEP  mput  on  SSB  or 
1,000  waits  on  FM  or  CW  Complete  with  self- 
contained  solid  state  power  supply,  blower  and  RF 
relative  power  indicator,  ...$895,00 

TEMPO  2002.  The  same  fine  specs  and  features  as 
the  6N2.  but  for  2  meter  operation  only    .  $745  00 


TEMPO    2006.    Like 
operation.  .,.$795.00 


the    2002.    but    for   6   meter 


TEMPO  VHF/UHF  AMPLIFIERS,  Solid  state  power 
amplifiers  for  use  in  most  land  mobile  applications. 
Increases  the  range,  clarity,  reliability  and  speed  of 
two-way  communications.  FCC  type  accepted  also 

Drive       Output 
Model  Power    Power    Price 

LOW   BAND  VHF  AMPLIFIERS  <35  to  75  MHz) 

Tempo  10GC3C  30W  100W  $159 

Tempo  100CQ2  2W  100W  $179 

Tempo  100C10  10W  100W  $149 

HIGH  BAND  VHF  AMPLIFIERS  (135  to  175  MHz) 

Tempi?  13QA3Q  30W  13GW  Si  89 

Tempo  130A10  10W  130W  SI  79 

Tempo  T30A02  2W  13QW  S199 

Tempo  B0A3O  30W  BOW  Si  49 

Tempo  80A10  IGW  BOW  Si 39. 

Tempo  BQA02  ZW  SOW  Si 59. 

Tempo  50A10  10W  SOW  S  99 

Tempo  50A02  ZW  SOW  Si  19 

Tempo  30A10  10W  30W  S  69 

Tempo  30A02  2W  30W  S  89 

UHF  AMPLIFIERS  {400  to  512  MHz} 
Tempo  70D30       30W      70 W        £210 
Tempo  70D1Q       1QW      7QW       $240 
Tempo  70D02        2W        7QW        S270 


Tempo  4QD10 

tow 

40W 

s3  "  **'  ■» 

Tempo  A0D02 

2W 

40W 

$165 

Tempo  4QQG1 

1W 

40W 

$185 

Tempo  25O02 

2vV 

25W 

$125 

Tempo  1QD02 

2W 

10W 

S  B5 

Tempo  10  DOT 

1W 

10W 

$125 

TEMPO  100AL10  VHF  LINEAR  AMPLIFIER.  Com 
pletely  solid  state,  144-148  MHz   Power  output  of 
100  watts   (nom,)   with   only   10  watts  (nom.)  in, 
Reliable  and  compact    ,S199  00 
TEMPO    100AL10  B   BASE  AMPLIFIER    .$349.00 

Tempo  solid  state  amplifiers  are  available  at 
Tempo  dealeis  throughout  the  U.S. 


please  call  or  write  for  complein  information, 

Henry  Ramo 


H3 


11240W.  Olympic  Blvd..  Los  .Angeles,  Catit  90064   213/477-6701 
931  N    Euclid,  Ananeim   Calif   92S01  714^772  92G0 

Butler  Missouri 64730  &1 6 J 679-31 27 
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IC-245SSB 

MULTI-MODE  MOBILE  TRANSCEIVER 


,  the  Mobile  Maximizer 


ICOM's  new,  fully  synthesized  IC-245/SSB  maximizes  mobile  FM,  SSB  and  CW  operations  with 
a  very  compact  dash  mounted  transceiver  like  nothing  else  in  the  mobile  world.  This  Maximizer's 
single  knob  dial  makes  the  most  of  the  mobile  modes  while  totally  minimizing  manipulations.  One 
fast  moving  detent  knob  gives  the  IC-245/SSB  accurate  tuning  in  all  modes  with  positively  no 
time  tag  or  backlash  in  display  stability,  even  when  flying  through  steps  of  100  Hz  at  5  KH2  per 
second.  And  just  as  easily,  you  can  work  the  new  144.5*145.5  repeaters  regardless  off 
splits  or  spacing. 


•  Single  knob  frequency  selection:  The 

IC-245/SSB  is  synthesized  with  conve- 
nient single  knob  frequency  selection  over 
the  entire  band.  No  more  Hissing  with  two 
or  more  knobs  just  to  check  what  is  going 
on  around  the  band.  One  easy  spin  of  the 
50-posttion  detent  knob  does  it  all. 

■Two  VFOs  built-in:  The  second  VFO, 
which  is  a  more  money  tack* on  with  most 
other  transceivers,  is  a  standard  item  with 
every  IC-245/SSB. 

•  Variable  offset:  Any  offset  from  10  KHz 
through  4  MHz,  in  multiples  of  10  KH2,  can 
be  programmed  with  the  LSI  synthesizer* 


Remote  programming:  The  IC-24  5/  SSB 

LSI  chip  provides  for  the  input  of  program* 
ming  digits  from  a  remote  key  pad,  which 
can  be  combined  with  Touch  Tone  circuitry 
to  provide  simultaneous  remote  program 
and  tone.  Computer  control  from  a  PIA 
interface  is  also  possible. 


•  FM  stability  on  SSB  and  CW:  The 
IC- 245/ SSB  synthesis  of  100  Hz  steps 
makes  mobile  SSB  as  stable  as  FM.  This 
extended  range  of  operation  is  attracting 
many  FM'ers  who  have  been  operating  on 
the  direct  channels  and  have  discovered 
SSB. 


The  I0245/SSB  is  the  very  best  and  most  versatile  mobile  transceiver  made:  that's  all.  For  more 
information  and  your  own  hands-on  demonstration,  see  your  ICOM  dealer.  When  you  mount  your 
IC-245/S8B,  you'll  have  the  very  maximum  in  multi-mode  mobile. 


Maximize  ihe  nrw  repeater  baud:  holh  the 
IC* 245/5SB  and  the  IC- 21 1  »p erale  the  new 
FCC  repeater  spectrum  u-iih  no  modification. 
They  alway*  have. 

mt  IC  OM  radio*  iLaaificandv  emceed  FCC 
epecifitations  limiting  spurious  enivslon*. 


SpeciHcationei  7]  Fraquuncu  Coverage:  M4.U0  In  1 4 H. 00  Ml  I'       Mu6V$:  FM  (Kt)>  SSB  (A3 J). 
CW  (A  I)       Supply  Voltage  IX  IS.6V      15>i     SlKi>:9Dmm  (h)  *  155mmM  «  235mm{d)     |  Weight: 


6-fl  K||  I  i  TX  Output:  T3,  10W;  A:*J   IllW  (PEP);A1  10W  Q  Spur  iuu*  Had  tat  Ion:    60  dB  belnw 
Cai i         ]  Microphone  Impedance-  600  Ohni*  0  Sensilrvtiy:  A3J  &  A 1.  0.5  microvolt  Inpui  gives 
lOdBS»K/N'.F&  0 diiik  revolt  m  less  for  20  dB  quiring  S-N  -D/N,  at  I  microvolt  input  30  dB 

pulkHja  Rrtpot^r     GO  dB  or  beitt:       Synthesizer  Frequent v  Ranqp   144.00  MH*  to  148  00  MH* 
_  Synthesizer  Step  Size:  5  KHz  lor  FM  100  Hz  or  5 KHz  for  SSB 
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The  New,  Improved  "Best  Keyer  Yet"  - 
updating  MtNtMOS  K4JEM 

The  Powerful  Grounded  Antenna  -  thrives 
on  poor  soil  W9SII 

How  To  Cut  Cosls  On  Power  Supplies  - 
using  Ra  tf to  Sha  ck  compon  en  ts  W9  H  D  A 
The  Quicker,  Sticker  Transistor  Checker  - 
diodes,  too  Sergo 

You,  Too,  Can  Go  Digital  -  simple  digital 
display  tor  the  H  W2036  K2R  B 

Old  Receivers  —  A  Hidden  Gold  Mine  - 
upda trng  those  r4Q$  receivers  W 60 X H 

Old  Rigs  Can  Live  Again!  -  a  guide  to  their 
resurrection  K4IPV 

Novices,  Paddle  Your  Way  To  Happiness  - 
super  deluxe  Novice  keyer  WiOGX 

How  Many  pf  Is  That  Capacitor*  Really?  - 
build  this  simple  C- meter  W A*ZC  R 

Exorcising  Power  Supply  Demons  -what  to 
do  when  M  urph  y  vis  its  K4 1 P  V 

Meet  the  Plastic  Wonder  -  quad  antenna 

K80XB/5 
Don't  Miss  the  Excitement  of  QRP  -  MW-8 
mods  let  yo  u  ha  ve  a  ball  K  9  S  GZ 

Is  Your  Repeater  Up«To-Date?  -  ways  to 
modernize  y  our  repea  ter  W  4  V  GZ 

1220  MHz  —  Use  If  Or  Lose  It!  -  stmp/e  gear 
yo  u  can  bu  iid  and  enjoy  K1 CL  L 

New  Protection  For  Your  Car  -  simple  force 
fteid  system  WA4GIM 

The  Great  Cover-Up  -  a  fiendish  way  to 
simplify  sc  n  ema  tics  W4F  X  E 

The  World  Of  Tone  Control  -  a  virtual  en- 
c  yciooedia  on  the  s  ubject  K  3J  D2 
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HP-25  programs  N3IE 

92  At  Last!  An  RFMree  Computer!  -  the 

CfomemcoZ'2  WB6JYK 

96  Another  Approach  To  the  ASCII/Baudot 

Headache  -  a  Model  1$  and  an  SWTP 

system  K4HBG 

98  Programming  Coil  Design  -  at  last ...  a 

use  fo  r  compu  ters*  K7S  B  K 


Ja  104  Outstanding  Computer  Bargain  Ex- 
posed -  the  &YT-8  WA6JSF 

JB  110  Do  Biorhythms  Really  Worfc?  -  HP+55 
program  W4KFT 

114  From  CB  To  Amateur  Radio  -  copy  this 
article  for  CBers  WB4POH 

131  How  Much  Power  Does  It  Draw?  -  but  id 
this  simp feacwat tme ter  Fowler 

132  Surprisingly  Low-Cost  Lab  Supply  -  an  IC 
regulator  does  it!  W6GXN 

134  Wireless  Monitoring  For  the  B ionic  Ham 

at wa  ys  be  in  touch  W  8  F  X/4 

13d  I  Need  A  Contact?  -  shooting  for  WAN/C 

WB2DYU/2 
140  Flash   Project    For   Camera    Fiends    - 

po  werfuf  electron  ic  fta  sh  W  A6U  N  K 

143  Kerchunk   Counter    -    monitor   your 

repeaters  activity  W6NUI 

146  The   Solar  Powered    Ham   Station   -   one 

hundred  Watts,  yet!  W5VBO 

150  A  Cheaper  Chip  W7J3W 

152  The  Go  Pro  HT  Mod-  adding  a  telephone 

handset  to  your  HT  W8FX/4 

154  A  2m  Antenna  for  the  Perfectionist  -  with 

con  side rable  deta  its  W  B  2  A  WG 

156  Are  You  Afraid  To  Build?  -  how  to  get 

organized ♦ ,  .and started  W4R YO 

164  A  Brass  Horn  For  XBand  -  Simple  10.5 

GHz  antenna  W1SNN 

168  A  Cheapskate  s  Circuit  Board  -  for  those 

on  unemp  lo  ym  en  t  W  A1 B  VO 

172  Good   Grief.  Not  the  22S  Again?  -  yes, 

even  more  flexibility  W  B2LEI 

176  Avoid     An     Ovenroltage    Catastrophe     - 

p  ro  tective  circuit  W7  R  X  V 

178  The  Amazing  Zener  Sweeper  -  big  deal 

gadget  tests  zener  diodes  WB4YOD 

182  How  To  Use  A  Varactor  —  And  Why  - 

semi-exhaustive  article  W6JB 

184  Can  A  Diode  Replace  A  Relay?  -  antenna 
switching  with  a  diode f  Staff 

185  Shock   the   Car-Burglar  -  give  him   the 
gong  W1DI5 
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EDITORIAL  BY  WAYNE  GREEN 


COMPUTERIZED  HEADACHE 

Along  in  early  1975,  when  it  be- 
came obvious  that  we  were  spending 
more  money  buying  computer  service 
to  handle  our  subscriptions  than  it 
would  cost  to  do  the  same  job  at  73 ', 
we  started  shopping  for  a  computer 

It  was  the  frustration  of  this  search 
which  resulted  in  our  starting  Byte 
magazine  and  then  Kifobautf.  The 
search  continued  on  into  1976  and 
eventually  our  data  processing 
"expert"  settled  on  a  Prime  computer 
system.  Prime  is  a  small  outfit  in 
F  faming  ham,  Massachusetts,  a  spin-off 
of  people  from  Honeywell. 

After  some  six  months  of  in -house 
programming  of  the  Prime  system  to 
handle  subscriptions,  the  data  pro 
eesslng  department  announced  that 
they  were  ready  to  take  over  the  73 
mailing  list.  What  followed  during  the 
next  few  months  was  a  disaster.  Sub- 
scriptions, renewals,  billing,  address 
changes  —  all  were  screwed  up  and 
attempts  to  get  things  straight  were 
frustrated.  The  excuses  flew  fast  and 
furious  ,  ,  .  the  system  kept  breaking 
down  ,  . .  too  damp  . .  .  too  hot  .  .  . 
too  dirty  ,  ,  lousy  programs  .  . .  and 
so  forth. 

We  finally  gave  up  and  moved  the 
subscriptions  back  to  an  outside 
contractor  and  set  about  rewriting  the 
programs  and  seeing  what  could  be 
done  about  the  constant  equipment 
failures.  Getting  rid  of  the  head  of  the 
department,  an  incurable  smoker, 
coincided  with  an  end  to  equipment 
failures  . ,  .  mostly  disk  head  crashes. 
Recent  failures  have  been  few. 

Eventually  we'll  try  handling  sub- 
scriptions here  at  73  acpm  .  .  .  when 
we're  sure  things  are  ready  (or  it. 

My  apologies  and  many  more  from 
everyone  at  73  for  any  difficulties 
subscribers  have  had.  Everything  is 
working  smoothly  right  now,  but  we'll 
probably  screw  It  up  again.  On  the 
bright  side,  we  think  everyone  even- 
tually got  all  of  the  73  issues. 

ARRL  WAFFLING 
The  Amateur  Radio  Manufacturer's 


Association  met  at  Las  Vegas  in  early 
January  and  put  the  ARRL  on  the 
spot*  Present  were  Lee  Aurick,  the 
OST  advertising  manager,  and 
Baldwin,  League  Poo  Bah.  The  Jan- 
uary QST  editorial  said  that  the 
ARRL  had  had  nearly  a  hundred  firms 
sign  their  Code  of  Ethics.  Since  not 
one  of  the  manufacturers  In  ARMA 
had  signed  it,  they  demanded  to  know 
who  the  hundred  were.  Aurick  didn't 
remember  .  . .  not  even  one  single 
name.  Baldwin  also  had  a  sudden 
attack  of  memory  loss.  When  pushed 
hard,  he  admitted  that  no  manufac 
turers  had  signed  up,  and  said  that  he 
thought  they  had  had  signatures  from 
a  number  of  smalt  dealers.  After  the 
meeting,  I  tried  to  find  one  single 
person  who  believed  either  Aurick  or 
Baldwin,  Mo  luck. 

The  general  impression  of  the 
audience  was  that  the  January  Q$T 
editorial  was  a  self-serving  bunch  of 
baloney. 

SAROC 

Fewer  and  fewer  hams  seem  to  be 
coming  to  this  tired  and  boring  ham 
fest.  More  and  more  hams  complained 
to  me  that  even  though  they  had 
confirmed  prepaid  reservations  at  the 
hotel,  they  still  were  turned  away. 
Not  many  hams  want  to  pay  S16  (plus 
another  SI 6  for  the  wife!  just  to  see  a 
handful  of  exhibits  * *  .  with  virtually 
no  program.  SAROC  is  run  during  the 
dead  season  at  Vegas,  with  the  result 
that  the  shows  are  dulL  Everyone  was 
grumbling  about  the  lack  of  names,  A 
few  days  later,  the  stars  came  to 
Vegas. 

One  of  the  largest  ham  dealers  in 
the  country  said  that  this  was  posi 
lively  the  last  time  he  would  ever 
exhibit  at  SAROC.  Vegas  is  a  long  and 
expensive  way  from  anywhere,  so 
most  of  the  hams  who  do  go  are  there 
more  for  Vegas  than  for  any  hamfest 
It's  a  curious  crowd. 

I  stopped  bothering  to  have  a  booth 
at  SAROC  several  years  ago.  Now  I 
stop  off  there  every  couple  of  years 
lust  to  see  if  it  is  getting  better.  My 


READER  RESPONSIBILITY 

One  of  your  responsibilities,  as  a  reader  of  73,  is  to  aid  and  abet  the 
increasing  of  circulation  and  advertising,  both  of  which  will  bring  you  the 
same  benefit:  a  larger  and  even  better  magazine.  You  can  help  by 
encouraging  your  friends  to  subscribe  to  73.  Remember  that  subscriptions 
are  guaranteed  —  money  back  if  not  delighted,  so  no  one  can  lose.  You 
can  also  help  by  tearing  out  one  of  the  cards  just  inside  the  back  cover  and 
circling  the  replies  you'd  like  to  see  .  .  .  catalogs,  spec  sheets,  etc. 
Advertisers  put  a  lot  of  trust  in  these  reader  requests  for  information. 

To  make  it  even  more  worth  your  while  to  send  in  the  card,  a  drawing 
wilt  be  held  each  month  and  the  winner  will  get  a  LIFE  subscription  to 
731 


own  feeling  is  that  the  hamfest  has 
been  going  downhill  for  six  years  . 
ever  since  the  heyday  of  FM,  if  the 
Winter  Consumer  Electronics  Show 
and  Personal  Communications  Show 
hadn't  been  at  Vegas  at  the  same  time, 
I  wouldn't  have  bothered  this  year. 

CODE  OF  ETHICS 

It  is  unfortunate  that  a  lot  of 
amateurs  are  so  emotionally  involved 
with  this  business  of  CBers,  I  bow  to 
no  one  in  my  love  of  amateur  radio 
and  my  interest  in  its  survival  yet  I 
have  some  serious  reservations  about 
the  Code  of  Ethics, 

Ftrstly.  I'd  sure  like  to  hear  some 
tapes  of  CBers  invading  our  10m 
band.  I've  talked  to  a  couple  of  hams 
who  have  heard  this  happen  with  their 
own  ears,  but  most  of  the  stories  I've 
heard  have  been  tenth  hand  and  not 
very  credible.  It  is  interesting  that  the 
FCC  has  come  out  with  a  statement  in 
writing  that  there  is  no  significant 
problem  with  CBers  coming  into  the 
ham  bands.  Despite  the  terror  that 
this  possibility  brings  to  many  ama- 
teurs, the  fact  seems  to  be  that  this  is 
imaginary, 

Okay,  but  what  about  the  hundreds 
of  thousands  of  CBers  who  are  using 
ham  gear  for  DXing  in  the  HF  band, 
those  frequencies  between  27.5  and 
2B  MHz?  What  about  them?  If  the 
FCC  considers  this  a  serious  problem, 
then  I  suspect  they  would  ask  for 
some  help  in  solving  it  Despite  my 
many  suggestions  that  they  get  hams 
to  help  with  this,  the  FCC  has  been 
strangely  silent.  I  asked  the  FCC  at  a 
recent  media  meeting  whether  HFers 
were  interfering  with  any  other  service 
and  they  said  no.  I  suggested  that 
either  the  FCC  come  to  grips  with  the 
problem  .  .  .  possibly  enlrsting  the  aid 
of  amateurs  and  ham  clubs ...  or  else 
legalize  the  H  F  band  .  .  .  the  way  they 
did  rag  chewing  on  the  CB  channels. 

Let's  suppose  the  FCC  starts  having 
trouble  with  the  CAP  operators  .  . , 
that  they  start  spilling  over  into  adja- 
cent channels.  Should  amateurs  lake 
this  as  their  personal  responsibility  to 
cure?  Suppose  the  police  operators 
start  using  bad  language  on  their 
channels  .  .  ,  should  hams  get  involved 
to  clean  this  up?  The  Citizens  Band 
service  *s  just  as  separate  as  CAP, 
police,  or  any  of  a  hundred  other 
services  .  ,  .  so  why  do  hams  feel  a 
responsibility  to  get  involved? 

If  the  HFers  were  buying  up  ham 
gear  to  the  extent  that  hams  couldn't 
get  it.  I  might  get  my  back  up.  If  they 
were  turning  up  in  the  ham  bands  in 
any  numbers,  I'd  get  all  upset,  If  the 
FCC  asked  hams  to  help  them  curb 
this  unlawful  bunch.  I'd  be  delighted 


6 


ir  tn  amatvur  raattt 


TR-7500  IS  AN  ADVANCED  2  METER  FM 
TRANSCEIVER  OFFERING  EXCITING  FEATURES 

AND  EXTREME  RELIABILITY  AT  A 

REASONABLE  PRICE 


The  TR-750G  is  a  100  channel  PLL  synthesized 
146-148  MHz  mobile  transceiver  offering  the 
dependability  you've  come  to  expect  from  Kenwood 
products 

ALL  THE  FREQUENCIES  YOU  NEED  FOR  MOST 
REPEATER  OPERATION  AND  RECOMMENDED 
SIMPLEX  CHANNELS  ARE  PRE-PROGRAMMED. 
88  channels  are  pre-programmed  for  use  on  all 
standard  repeater  frequencies  (as  per  ARRL  Band 
Plan)  and  most  simplex  channels.  For  added  flex- 
ibility, there  are  6  diode-programmable  switch 
positions  The  15  KHz  shift  function  makes  these 
6  positions  into  1  2  channels. 

THE  7500  FEATURES  AN  EASY  TO  READ  LED 
DIGITAL  FREQUENCY  DISPLAY  .  .  .  unlike  the  diffi- 
cult to  read  mechanical  displays  on  many  mobile 
units. 

ALSO.  A  SINGLE  KNOB  CHANNEL  SELECTOR 
makes  the  TR-7500  one  of  the  most  convenient 
units  to  operate  while  driving 

Its  output  is  a  full  10  watts  and  it  offers  <  600  KHz 
offset,  along  with  other  worthwhile  features. 
The  man  to  see  .  .  .  your  local  Authorized  Kenwood 
Dealer,  He  can  give  you  all  the  information  you  need 
and  the  best  deal. 


ps-b 


AND 

.  . .  matching  power  supply 
for  the  TR-7500.  Regulated 
13.8  VDC  @  3.5  amps 
built  in  speaker  A  perfect 
corn  pan  ion  for  home  use 
of  the  TR-7500 
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A  high  performance  porta bfe  2-meter  FM  transceiver.  Provides  superior 
performance  for  the  active  outdoorsman  .  .  ,  portable   mobile  or  airborne    . . 
pleasure  or  emergency,  12  channel  capacity  <6  supplied)  Telescoping 
antenna  can  be  easily  replaced  by  a   'rubber  duck"  antenna  Connections  for 
external  antenna.  12  VDC  or  interna)  ni-cad  batteries.  Battery-saving 
light-off   position.  Hi-Lo  power  switch.  Includes  batteries,  charger, 
carrying  case  and  microphone.  A  mobile  mounting  bracket  (MB-1A)  is 
also  available. 


TRIO-KENWOOD  COMMUNICATIONS  INC. 
1111  WEST  WALNUT    COMPTON,  CA  90220 


TS-1 
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The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


*L 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  AH  are 
totally  immune  to  RF,  use  plug-in,  field 


;eable,  frequency  determining 
lements  for  low  cost  and  the  most 
iccurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair  Isn't  it  time  for  you  to  get  into 
the  New  Age  of  tone  control? 


-e 
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ST-1 


TS-1    Sub-Audible  Encoder  Decoder  *  Microminiature  in 
size«U5  x2  0  x  65  •  Encodes  and  decodes  simultaneously 
$59,95  complete  with  K-1  element 
TS-1JR    Sob-Audible  Encoder-Decoder  •  Microminiature 
version  of  the  TS-1  measuring  just  1.D"  x  125  x  .651  for  hand- 
held units  ■  $79.95  complete  with  K-1  element 
IUIE-3    Syto-Audible  Encoder  •  Microminiature  in  sire, 
measures  45  x  IT  x  .6'  •  Instant  startup  .  $29,95  complete 
with  K-1  element 

TE-8    Eight  Tone  Sub-Audible  Encoder  *  Measures  2.6"  x 
2  0  x  7  •  Frequency  selection  made  by  either  a  pull  to  ground 
or  to  supply  *  $69,95  with  8  K-1  elements. 
PE-2    Two-Tone  Sequential  Encoder  for  paging  •  Two  call 
unit  .Measures 1 25* x 2-0 "x  65   •  $49.95  with  2  K-2  elements. 


SD-1    Two-Tone  Sequential  Decoder  •  Frequency  range  is 

268.5 -2I09  4  Hz  •  Measures  1.2  x  1  67  x  .85'  •  Momentary 

output  for  horn  relay,  latched  output  tor  call  light  and  receiver 

muting  built-in  •  $59.95  with  2  K-2  elements. 

TE-12    Twelve-Tone  Sub-Audible  or  Burst-Tone  Encoder » 

Frequency  range  is  67.0-263  0  Hz  sub-audible  or  1650-4200  Hz 

burst-tone  •  Measures  4  25  x  2  5  x  15  •  $79.95  with 

12  K-1  elements. 

ST-1    Burst-Tone  Encoder  •  Measures  .95  x  5'  x  ,5"  plus 

K-1  measurements  *  Frequency  range  is  1650-4200  Hz  • 

$29.95  with  K-1  element 

T    COMMUNICATIONS 

SPECIALISTS 

426  W  Taft  Ave.  Orange,  CA  92667 

(714)  998-3021 
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FIGHT  THE  DICTATORSHIP! 


Rick  Cooper,  who  operates  out  of  a  post  office 
box  in  southern  California,  savs  he  has  over  two 
million  petitions  backing  him  in  his  drive  to  take  the 
ham  bands  and  give  them  to  the  CBers.  When  he  was 
asked  about  the  structure  of  his  group,  which  he  claims 
has  over  7,000  local  officers  around  the  country,  he 
answered:  "It's  a  dictatorship  and  I'm  the  dictator." 

Cooper  further  claims  that  he  has  received  over 
100,000  paid  (S25  each)  subscribers  to  his  Communi- 
cations Attorney  Service  (not  to  be  confused  in  any 
way  with  the  Personal  Communications  Foundation) 
. . .  if  so,  he  has  plenty  of  money  to  back  up  his 
seemingly  outrageous  demands. 

Amateurs  have  a  choice  right  now  . . .  ignore  all 
this  and  take  a  chance  that  Cooper  may  not  be  able  to 
use  all  that  money  and  the  millions  of  petitions  to  get 
Congress  to  go  along  with  him  ...  or  FIGHT  BACK!  Jf 
you  are  willing  to  live  with  a  dictatorship,  then  no 
problem.  If  you  want  to  do  something  about  this  . . . 
you  can  .  .  ,  right  now. 

Cooper  has  been  getting  his  millions  of  petitions 
via  a  chain  letter  system  . ,  .  and  we  can  do  the  same.  If 
you  will  make  at  least  five  copies  of  the  petition  below, 
get  five  other  people  to  sign  them,  and  send  them  to 
me,  rii  see  that  they  are  used  where  they  will  do  the 
most  good. 

When  the  FCC  refused  to  listen  to  us  back  in 
1973.  we  got  thousands  of  ham  petitions  and  presented 
them  to  the  FCC  at  a  hearing  and  it  changed  the 
whole  rules  and  regulations  picture  completely.  We  can 
do  it  again,  but  we  need  hundreds  of  thousands  or  even 
millions  of  petitions  this  time.  We  need  petitions  from 
amateurs,  from  friends,  family,  neighbors,  co-workers 
.  .  .  everyone.  We  don't  want  to  be  run  over  roughshod 
by  a  dictator  .  .  .  we  must  fight  back  .  , ,  fight  back  in 
the  way  Congress  and  the  FCC  understands  -  votes. 
Vote  for  amateur  radio  by  sending  in  a  petition  right 


.  .  .  rememb 


now  .  ,  ,  and  then  get  as  many  copies  signed  and  sent  in 
as  possible.  Flood  me  with  them. 

Your  only  registered  lobbyist  for  amateur  radio 
is  me  .  . .  Wayne  Green.  J  am  the  only  person  officially 
authorized  to  represent  you  before  Congress.  With 
your  petitions  in  hand,  our  voice  will  ring  out  loud  and 
clear  in  Congress  and  with  the  FCC.  This  is  your  big 
chance  to  back  up  amateur  radio  .  * .  if  you  want  to  see 
it  like  it  is  instead  of  the  way  dictator  Cooper  wants. 


Chain  Letter  Petition  in  Support  of  Amateur  Radio 

Before  doing  anything  else,  make  at  least  five  photocopies  of  this  petition  and  give  or  send  these  copies  to  friends, 
neighbors,  radio  club  members,  hams  you  have  contacted,  etc.  They  do  not  have  to  be  radio  amateurs,  but  just 
people  who  realize  the  importance  to  the  community,  to  our  country,  and  to  the  world  of  amateur  radio.  We  don't 
want  to  lose  our  bands  to  CBers  and  a  dictatorship. 

The  Petition 

We,  the  undersigned,  being  American  citizens,  do  hereby  indicate  our  support  of  amateur  radio  and  our  opposition 
to  any  efforts  to  destroy  this  valuable  service.  Since  radio  amateurs  have  been  directly  responsible  for  developing  and 
pioneering  virtually  every  communications  technique  in  use  today,  furnish  an  invaluable  source  of  engineers  and 
technicians  for  our  government  and  industry,  and  furnish  efficient  communications  during  any  emergencies,  we 

cannot  afford  to  let  this  important  resource  be  wiped  out. 


Name. 


Address. 


City 


State 


Zip 


Name. 


^Address 


City. 


State, 


Zip 


Nanif 


Address. 


City. 


State. 


Zip 


Name. 


Address 


.City. 


State 


Zip, 


Name 


Address 


.City. 


State 


Support  this  political  action  to  preserve  amateur  radio.  Send  your  petition  to 

Wayne  Green 
73  Magazine,  Peterborough  NH  03458 
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to  pitch  in.  But  The  fact  is  thai  outside 
of  having  a  lot  of  fun  and  being  a 
major  source  of  new  hams,  the  HFers 
are  not  doing  much  harm. 

Speaking  of  new  hams,  I'm  getting 
more  and  more  reports  from  clubs 
with  ham  classes  that  HFers  make  by 
far  the  best  hams .  , ,  that  they  seldom 
drop  out  of  classes.  Almost  100%  of 
the  newcomers  to  hamming  are  CBers 
and  about  75%  of  them  in  many  areas 
are  HFers  , .  .  who  are,  for  the  most 
part,  the  elite  of  the  CB  gang. 

The  pages  of  73  are  open  for  ideas 
and  argument  on  this  ♦ ,  ,  but  not  to 
emotional  bigoted  blasts.  The  above  is 
the  bottom  line  of  the  input  I've  had 
on  the  situation  ♦  >  .  I'm  always  open 
for  more  data. 

A  CHALLENGE 

Frankly,  in  a  way  I'm  disappointed 
that  the  CB  pirate  menace  has  turned 
out  to  be  mostly  smoke.  This  is  the 


sort  of  thing  which  could  help  to 
bring  amateurs  together  and  perhaps 
rekindle  pride  in  amateur  radio  in  the 
hearts  of  some  of  our  more  tost  souls. 
I  had  in  mind  that  clubs  could  have 
the  fun  of  getting  turkey  hunting 
teams  set  up  . .  ♦  something  which 
would  be  fun  and  a  challenge  .  .  . 
teams  which  could  design  and  build 
direction-finding  equipment  to 
quickly  hunt  down  the  invaders.  For 
years  the  Russian  amateurs  have  gone 
about  this  aspect  of  amateur  radio  in  a 
big  way,  complete  with  national  finals 
in  Moscow  for  top  teams.  I  think 
American  amateurs,  if  they  would 
take  an  interest  in  transmitter  hunt- 
ing, would  soon  come  up  with  circuits 
and  techniques  which  could  win  any 
international  contest, 

A  couple  of  New  Orleans  readers 
got  very  hot  under  the  collar  when 
they  felt  I  put  them  down  for  taking 
so  long  to  catch  the  two  hams  who 
had  been  jamming  their  repeater  with 


bad  language.  I  would  rather  they 
respond  with  the  full  story  of  their 
hunt  and  the  difficulties  involved 
instead  of  keeping  the  whole  thing  a 
secret.  Sure,  it's  hard  to  track  down 
two  moving  turkeys  who  are  alter- 
nating transmissions,  but  if  the  FCC 
has  Instant  direction-finding  equip- 
ment, then  there  is  nothing  to  stop 
hams  from  building  the  same  or 

better.  I'd  love  to  have  articles  in  73 
on  the  latest  in  OF  gear  ...  it  might 
get  things  moving. 

BE  NICE 

Should  you  run  across  a  CBer  who 
is  trying  out  a  ham  band,  whether  it  is 
someone  who  has  bought  a  2m  rig  at  a 
flea  market  someone  blundering  on 
our  new  channelized  10m  band,  or  a 
wandering  HFer,  why  not  try  a 
friendly  first  approach?  Explain  the 
situation  and  offer  to  get  the  chap 
into  a  local  ham  class.  Tell  him  that 
not  only  is  it  illegal  for  him  to  use  a 


ham  channel,  but  also  that  hams  gel 
very  uptight  over  this  and  just  won't 
allow  it.  You  might  go  into  how 
proud  hams  are  of  their  self- policing 
reputation  and  invite  him  over  for  a 
visit  and  further  details,  With  most 
people,  being  nice  helps  a  lot. 

DECEMBER  WINNER 
"Run,  Sheila,  Run!",  a  super  story 
about  real-life  radio  control,  up  and 
ran  away  with  our  December  Best 
Article  contest,  so  Edward  Mixlvin 
WB0IFF  will  be  receiving  a  bonus  of 
$100  from  us  for  writing  the  article. 
Don't  forget  to  vote  for  your  favorite 
article  every  month  by  filling  in  the 
appropriate  slot  on  our  Reader  Service 
card  at  the  back  of  the  magazine.  You 
get  the  info  you  request  from  ad- 
vertisers, and  you  might  also  help 
your  favorite  author  pick  up  a  quick 
hundred.  A  no*  Jose  proposition  for 
only  13d! 


Ham  Help 


I  have  been  interested  in  QRP 
circuit  diagrams  for  some  time  now 
and  am  looking  for  the  diagram  for 
the  Herring-Aid  5,  the  plans  for  which 
appeared  in  the  July,  1976,  QST.  I 
also  need  the  TunaTin  2  circuit  which 
appeared  in  the  May,  1976,  QST>  I 
have  been  trying  to  get  ontheairona 
budget  and  haven't  yet  succeeded,  I 
am  IB  years  old  and  have  been  having 
trouble  trying  lo  find  QRP  circuits, 
and  would  greatly  appreciate  them. 

I  am  also  having  trouble  trying  to 
find  an  if  module  (J.W.  Miller 
8902  B)  for  the  HF  receiver  described 
in  the  December,  1977,  issue. 

David  Gagne  WB1DCR 

l43fylillvilleSt 

Salem  NH  03079 

I  would  like  to  get  in  touch  with 
other  OrthudOK  Jews  interested  in  a 
net  and /or  hobby  computers. 

David  Eisenberg  WB2LQQ 

POB  358,  Oath.  St.  Stn. 

New  York  NY  10025 

I  am  working  on  my  Novice  license 
and  am  attempting  to  restore  a  B&W 
5100S  transmitter  and  sideband 
adaptor,  although  the  latter  can  wait 
awhile.  1  am  aiso  working  on  a  Halli- 
crafters  Sky  rider  32  receiver. 

I  would  appreciate  any  infor- 
mation, particularly  schematics  and 
alignment  procedures,  on  either  or 
both.  Of  course  !  will  cover  any  costs 
involved. 

F.  L.  McClellan 

8007  Peach  Point 

San  Diego  CA  92126 

I  am  a  newsstand  purchaser  of  your 
73  Magazine  for  ham  radio  and  enjoy 
it  very  much  white  pursuing  my 
hobby. 

My  Allied  radio  model  A2517 
transceiver  takes  about  20  minutes  to 
put  out  signals  on  USB,  L5B,  and  CW. 
In  the  receive  condition,  the  audio 
output  is  very  low,  after  changing  the 


tubes  and  transistors.  I  would  like  to 
hear  from  anyone  who  has  similar 
problems, 

Clarence  Grimm  W9NJZ 

193  S.  Mason  St 

Bensenville  IL  60106 

Do  you  have  any  technical  infor- 
mation on  the  famous  National 
SW-3-3  tube  receiver  that  came  out 
back  in  the  r30s7  I  had  one  back  m 
'38  when  I  was  first  licensed,  and  I 
wanted  to  try  and  build  one  up  if  I 
could  get  some  dope  on  it.  I  do  have 
the  manual,  but  that  doesn't  give 
much  dope  on  building  it,  information 
on  the  colls,  etc.  If  you  have  anything 
that  is  available,  please  let  me  know  as 
I  would  like  to  obtain  it.  Or,  could 
you  tell  me  where  I  might  find  one  of 
the  little  sets? 

Olen  Craig  W60IG 

2248  Gale  Ave. 

Long  Beach  C A  90810 

I  wonder  if  one  of  the  solid  state 
experts  can  give  me  a  bit  of  info,  I 
would  like  very  much  to  find  a  source 
from  which  I  can  buy  some  series 
ME 8900  tone  generator  JCs,  such  as 
those  manufactured  by  Microsystems 
Internationa)  of  Ottawa,  Canada.  Does 
anyone  know  of  a  retailer  who 
handles  them,  or  the  mailing  address 
of  Mtcrosystems  Int. ? 

Any  help  will  be  appreciated. 

Almon  A-  Gray  W1KA 

RFD  Box  67A 

Brooksville  ME  04617 

Help!  I've  just  passed  my  code  test 
and  am  anticipating  passing  the  writ- 
ten test  for  my  Novice  ticket.  \ 
bought  a  Hammarlund  model  HQ 
It&C  receiver.  Do  you  know  of  any- 
one that  may  have  operator  instruc 
tions,  manuals,  schematics,  etc.,  for 
this  receiver? 

D,  E.  Eaton 

Box  334 

Levrttown  PA  19058 


CQ  Morgantown,  West  Va.  —  I 
would  like  to  set  up  a  phone  patch 
schedule  to  contact  my  brother  in 
Morgantown.  Name  the  best  day, 
time,  and  band,  and  I'll  be  there! 
Drop  me  a  note  to  arrange  a  Sked, 

Fred  Goldenson  K9TOS 

31 1  Devlin  Court 

Naperville  IL  60540 

Several  years  ago,  I  purchased  a 
Hallicrafters  model  HT-40  transmitter 
from  an  amateur  friend  of  mine  who 


could  not   locate  the  schematic  dia- 
gram or  any  information  on  the  unit 

The  transmitter  is  defective  and  I 
need  a  schematic  to  insure  that  my 
repairs  will  conform  to  the  original 
circuitry. 

I  am  willing  to  pay  a  reasonable 
amount  for  a  true  and  legible  circuit, 
copy  or  otherwise. 

Frank  Ga Ides  W3EEV 
3675  Forbes  Trail  Dr. 
Murrysville  PA  15668 
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"Now  remember,  you  guys,  these  hams  and  their  people  only  have  two  eyes. 
Don't  embarrass  them  by  staring." 
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BLEEP? 


The  amateur  fraternity  is  presently 
experiencing  the  most  activity  on  2 
meter  FM  in  our  history,  and  it  most 
probably  will  increase.  We  have 
shown,  by  our  use  of  the  band,  that 
we  like  this  means  of  local  communi- 
cation, 

For  some  reason  of  which  I  am 
unaware,  we  don't  use  the  letters  CQ 
on  two  merer  FM.  We  say  "monitor- 
ing the  frequency/'  "listening  on  94/' 
"QRZ  the  frequency"  (which  is 
totally  incorrect!,  etc.  We  could,  of 
course,  state  that  we  are  looking  for  a 
contact,  bui  I  have  seldom  heard  that 
done. 

I  would  suggest  that  possibly  some 
word  or  combination  of  letters  be 
used  on  2  meters  to  indicate  that  we 
would  like  a  contact  with  some 
station  that  may  be  listening,  Perhaps 
the  innocuous  word  "Bleep"  might  be 
used  to  indicate  our  desire  for  a 
contact-  One  could  simply  say 
"W5XXX  Bleep/'  This  would  keep  it 
short  and,  if  locally  or  nationally 
recognized,  would  accomplish  the  pur- 
pose desired. 

Perhaps  other  readers  can  suggest 
something  more  appropriate,  I  submit 
this  for  your  comment  and  possible 
generation  of  other  ideas  or  discussion 
on  the  subject 

Bob  McClain  W5QFH 
Oklahoma  City  OK 

Um+  yes,  Bob  ,  .  .  what  happened  here 
was  that  CQ  Magazine  was  about  the 
fast  of  the  ham  magazines  to  recognize 
two  meter  FM  ,,,*<?  naturally  the 
FMers  would  rather  stay  off  the  air 
than  caJt  "CQ"  There  has  been  a 
move  to  have  FMers  catl  '73"  as  a 
general  catf,  but  we  have  not  en- 
couraged this  recognition  of  the  part 
played  by  73  m  the  popularizing  of 
FM  and  repeaters.  -  Wayne. 
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TRACING  THE  BERTANI 

Ken  Cole  W7IDF 
PO  Box  3 
Vashon  WA  98070 

Dear  Ken, 


I  wonder  if  \  have  the  answer  to 
your  question,  "What  happened  to 
Paolo  of  the  Agostino  Bertani?" 

idly  leafing  through  some  old  maga- 
zines left  on  the  mess  table,  as  an  old 
ex  amateur  I  was  interested  to  see  that 
someone  had  left  a  copy  of  73  (the 
November,  1976,  edition!.  I  took  it 
back  to  my  bungalow  to  read  and 
came  across  your  article 


I  was  particularly  interested,  as  I 
sailed  on  the  Agostino  Servant'  from 
Mombasa  to  Genoa  in  September, 
1961.  She  was  the  same,  and  while  on 
boar dp  as  a  passenger,  I  got  this  story 
from  the  Italian  master:  She  was  still 
wuh  the  Lloyd  Tristino  Line  and 
registered  in  Genoa,  The  Bertani  had 
apparently  eventual  I  y  finished  up  on 
the  seabed  in  Tripoli,  and  there  she 
lay  until  after  the  war,  when  she  was 
salvaged  and.  presumably,  returned  to 
her  owner.  She'd  been  underwater  for 
a  couple  of  years  at  least,  but  the  need 
for  snips  during  that  period  was  so 
severe  that  it  was  considered  worth 
the  salvage 

Anyway,  when  I  boarded  her  in 
Mombasa,  en  route  to  the  U.K.,  she 
was  then  on  a  regular  run,  Genoa, 
Mediterranean  ports  Including  Beirut, 
Suez,  east  coast  of  Africa,  down  to 
Durban,  where  she  turned  around,  t 
was  greatly  interested  in  your  narra- 
tive as  t  was  in  North  Africa  during 
1941/43,  although  I  didn't  get  to 
Tripoli,  I  was  with  the  RAF. 

I  think,  when  r  left  her  in  Genoa, 
she  was  doing  one  or  maybe  two  more 
trips  and  then  was  destined  for  the 
scrap  yard.  J  had  an  interest  in  ships  at 
the  time,  still  have,  and  was  an  active 
member  of  the  World  Shipping 
Society.  The  old  Bertani  has  a  special 
place  in  my  heart,  too,  as  it  was  on 
board  her  that  my  daughter,  now 
approaching  her  16th  birthday,  was 
conceived! 

As  regards  Paolo,  I  hope  he  made  it 
and  is,  indeed,  happily  married  in 
North  Africa  or  Italy,  maybe  with  a 
dozen  bambinos.  I  got  to  know  several 
Italian  POWs  during  my  time  in  North 
Africa,  and  all  of  them  felt  the  same 
as  your  Paolo. 

Stephen  Ghent 

Box  2070 

Konedobu 

Papua,  New  Guinea 


REVERSE  AUTOPATCH 

As  a  member  of  the  TriCounty 
Repeater  Association  of  the  Silver 
Spring,  Maryland,  area,  I  have  been 
asked  to  investigate  the  past  expe- 
riences of  fellow  amateur  radio  oper 
ators  who  have  operated  or  used 
repeaters  with  reverse  autopatch. 

By  reverse  autopatch  I  mean  an 
autopatch  setup  where  a  person, 
knowing  the  phone  number  of  the 
repeater  and  a  special  access  code,  can 
{on  the  telephone  J  call  a  repeater  and 
either  get  on  the  air  directly  or  cause  a 
tone  or  other  sound  to  be  transmitted 
by  the  repeater,  which  is  then 
answered  by  either  a  control  operator 
or  anyone  listening  to  the  repeater,  by 
transmjttinq  an  access  code,  which,  in 


effect,  answers  the  phone  on  the  air. 
We  are  interested  in  hearing  from 
anyone  who  has  had  experiences  oper- 
ating a  repeater  with  reverse  auto- 
patch or  from  persons  who  have  used 
such  machines.  In  particular,  we 
would  like  to  know  answers  to  as 
many  of  the  following  questions  as 
possible.  Every  little  bit  of  informa- 
tion will  be  of  heip- 
1  ■  What  techniques  are  used  to  enable 
telephone  callers  to  gain  access  to  the 
repeater? 

2.  What  is  transmitted  by  the  repeater 
when  access  is  achieved? 
%  Who   is  permitted  access  by  tele- 
phone? 

4.  How  do  you  limit  who  can  access 
the  repeater  by  phone? 

5.  When  a  telephone  caller  is  not  abte 
to  speak  over  the  air  when  he  first 
calls  (accesses  the  repeater),  that  is. 
when  only  a  tone  or  other  signal  is 
transmitted  when  the  caller  accesses 
the  repeater,  how  is  the  call  answered? 

6.  Has  anyone  had  oral  or  written 
communication  with  the  FCC  regard 
ing  reverse  autopatch?  What  was  the 
result  of  such  communication? 

7.  Has  anyone  personal  knowledge  of 
an  amateur  repeater  which  has  or  had 
reverse  autopatch  where  the  FCC  has 
asked  or  required  that  repeater  to 
terminate  operation  of  a  reverse  auto- 
patch?  Please  provide  details, 

Any  additional  information  or 
details  concerning  this  subject  known 
to  readers  of  73  Magazine  will  also  be 
appreciated. 

Please  address  all  replies  concerning 
this  matter  to:  Tri-Gounty  Repeater 
Association,  PO  Box  718,  Seat) rook 
MD  20801. 

E,  C,  Wenzinger  WA32F K 
Beltsville  MD 


CRYING  OVER  TVI 


] 


I  have  just  signed  up  to  take  your 
magazine  for  another  year,  mostly 
because  of  your  editorials  and  letters. 

It  is  too  bad  that  the  amateur 
journals  cannot  be  for  the  radio  ama- 
teur and  not  for  the  advertisers.  How 
ever.  I  can  understand  that  the  maga- 
zine's existence  depends  on  adver- 
tising! 

We  complain  about  CB  rigs,  yet 
shut  our  eyes  to  most  of  the  manufac- 
tured ham  gear  that  radiates.  The  ads 
show  glowing  harmonic  attenuations 
but  tart  to  say  anything  about  the 
leakage  out  of  the  cabinet  and  power 
line  cord  or  12-volt  lead. 

During  the  past  year  I  have  pur- 
chased  numerous  sets,  trying  to  find 
one  that  does  not  cause  TVI,  and  have 
sotd  them  at  a  loss.  Many  of  the  sets 
are  paint-to-paint  bonding,  have  no 
filter  in  the  12-volt  lead,  and  the  ac 
line  picks  up  rf.  In  one  set  in  particu- 
lar, the  fan  motor  is  parallel  to  and 
within  art  inch  of  the  tank  coil,  and 
the  leads  go  right  out  of  the  cabinet. 
Instead  of  screen  shielding,  there  are 
castings  with  large  slots- 

The  amateur  journals  could  do  one 
thing.  They  do  not  have  to  publish  the 
discrepancies  in  their  glowing  eval- 
uations of  the  sets,  but  they  could 
contact   the  manufacturer  and  point 


out  the  problems,  Perhaps  they  might 
cooperate  and  try  to  fix  the  problem, 
and  give  credit  where  due  to  those 
who  have  done  a  good  job  of  bonding 
the  cabinets  and  filtering, 

f ,  for  one,  am  tired  of  being  ripped 
off  purchasing  equipment  after  read- 
ing evaluation  reports  in  the  amateur 
journals.  The  only  way  you  can  know 
is  to  buy  a  set.  try  it.  and  compare  it 
with  sets  that  you  know  do  not  cause 
TVI,  This  should  be  a  service  of 
amateur  organizations  to  which  we 
pay  dues  to  look  out  for  our  interests, 

EdMarrinerW6XM 
La  Jolla  CA 

Ed,  put  your  typewriter  where  your 
mouth  is.  I  haven't  had  any  problems 
with  TVI  from  ham  rigs  and  t've 
tested  a  lot  of  em  I've  been  able  to 
operate  a  TV  set  right  on  top  of  my 
linear  amplifier  without  problems, 
even  in  the  far  fringe  area,  If  you've 
had  trouble?  you  have  not  taken  the 
trouble  to  write  any  details  down  and 
send  them  to  me .  .  .  nor  has  any 
other  ham  in  the  country.  If  there 
really  is  a  problem,  which  I  doubt  f*d 
tike  to  see  some  data  on  it .  .  .  and 
some  cures  to  the  problem.  Some 
grounding  and  shielding  should  he  a 
tot  simpler  and  iess  expensive  than 
setting  the  set.  —  Wayne, 
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MAKE  IT  MEDTRONIC 


In  the  December  issue  of  73.  pages 
17  and  32,  are  two  letters  from 
W9VFG  on  his  problems  with  the 
General  Electric  pacemakers.  He  also 
mentioned  that  15  other  models  by 
GE  were  also  bad. 

One  Oct.  22,  T974,  three  yems  ago, 
I  had  a  Medtronic  pacemaker  in- 
stalled. As  soon  as  I  got  home,  I  found 
that  I  could  monitor  the  pacemaker 
with  a  Heathkit  signal  tracer,  set  on  rf. 
A  week  later,  I  went  to  my  surgeon 
and  asked  him  about  operating  my 
ham  rig.  I  also  wrore  to  Medtronics. 
The  surgeon,  when  he  found  I  could 
monitor  the  pacer,  told  me  to  try 
operating  while  using  the  tracer.  So  I 
checked  with  the  exciter,  and  found 
no  effect  on  the  pacer.  I  turned  on  the 
linear,  and  still  no  problem. 

Anyhow.  at  the  visit  with  the 
surgeon  he  showed  me  a  model  J  ike  1 
had.  It  was  completely  shielded,  with 
a  single  coaxial  lead  about  ten  inches 
Song.  This  went  through  a  vein  to  the 
bottom  of  the  heart,  with  a  button  on 
the  end.  This  button  was  to  be  in 
contact  with  the  bottom  of  the  heart; 
the  ground  came  from  the  shield  and 
the  case.  After  three  years,  my  inter- 
val is  .855.  Divide  this  into  60  to  get 
my  pulse  rate  per  minute. 

My  gear  consists  of  a  KWM2,  a 
Heath  SB  220  linear,  a  coax  switch 
above  them,  three  coax  leads  about  75 
feet  long,  and  a  home  brew  three 
element  quad,  about  30  feet  up.  I 
operate  three  to  ten  hours  a  week, 
both  SSB  and  CW.  CW  is  barefoot.  I 
have  no  effect  on  the  pacemaker  of 
any  kind,  operating  either  full  power 
or  barefoot. 

I  am  due  for  a  new  one,  when  the 


Continued  on  page  27 
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Because  you  asked  for  it ...  we  built  it.  The  all- 
new  JR.  MONITOR1171  Antenna  Tuner. 

Call  it  what  you  will  —  antenna  tuner,  matchbox, 
or  matching  network,  the  JR.  MONITOR1"1  has 
it  all  wrapped  up  in  one  neat  5!4"Wx2%"Hx6"D 
all  metal  cabinet. 

Here  are  the  features  you  said  you  wanted: 
Continuous  tuning  from  1.8-30  MHz.  300 
watt  power  capability.  Forward  reading  rela 
tlve  output  power  meter  -  simply  tune  JR, 
MONITOR*"1  controls  for  maximum  RF  out- 
put on  the  meter;  Built-in  balun,  Mobile 
mounting  bracket.  Ceramic  rotary  12-position 
switch.  Capacitor  spacing  1000  volts.  Tapped 
toroid  inductor.  Antenna  inputs:  coax  unbal- 
anced SO  239,  random  wire,  balanced  feed 
line  75-660  ohm.     Weight;  Th  pounds. 


With  so  many  special  features  —  think  of  the  un 
limited  possibilities  you'll  have  for  experiment 
ing  with  dozens  of  antennas!  For  instance,  the 
DenTron  All  Band  Doublet  fed  with  balanced 
feed  line  hooked  to  the  JR.  MONITOR1™  covers 
1-8-30  MHz  in  one  antenna.  -  .  or  try  this  mobile 
suggestion:  108" mobile  whip  fed  with  coax  to 
the  JR.  MQNITORlm  located  under  the  dash  will 
give  you  10-40  meter  mobile  coverage  and  no 
coils  to  change! 

It's  easy  to  understand  the  excitement  the  JR. 
MONITORS  has  created.  Wherever  you  are - 
home,  boat,  car,  plane,  or  campsite  you'll  always 
be  in  contact  It's  a  fun  little  tuner  that  easily 
fits  in  a  briefcase  or  coat  pocket  —  but  why 
would  anyone  want  to  smuggle  it  into  their 
radio  room? 


JR.  MONITOR 
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JR.  MONITOR""  $79.50 

ALL  BAND  DOUBLET    S24.50 

Radio  Co..  Inc. 

2100  Enterprise  Pkwy., 
Twinsburg,  Ohio  44087 

(216)425-3173 


BOARDS  INSIDE  CABINET 

1  CARR  OSC  unit 

2  VOX  unit 

3  AF  unit 

4  IF  unit 

5  Fitter  unit 

6  Noise  Blanker/RF  Processor 

7  Rectifier  unit 

8  Rectifier  unit 

9  Power  XFMR 

1 0  Final  Amplifier  unit 

1 1  VCO  unit 

12  TUNE  control 

1 3  PLL  unit 

14  RF  unit 

15  Counter  Display  unit 

16  FM  unit 


FRONT  PANEL  CONTROLS 

A  Vox  gain 

B  Carrier  level/keyer  speed 

C  Audio  Peak  Frequency  system 

D  MODE  switch  (SSBt  CW.  FSK,  AM, 

FM) 
E  Crystal  calibrator/Noise  blanker 
F  Rejection  tuning/ vanable  IF  passband 

tuning 
6  Frequency  memory  system 
H  Digital  plus  analog  frequency  readout 
I    Band  switch  (160-10  meters  + 

WWV/JJY  recede) 
J   Clarffier  control 
K  RX/TX  Clarifier  selector 
L  RF  Processor  level 
M  RF  attenuator 
N  TUNE  control  (Places  transmitter  in 

"TUNE"  condition  for  ten  seconds,  then 

returns  to  'receive"  condition  to  protect 

final  tubes  from  excessive  key-down 

time) 


Design  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


YAESU 

THE  SYMBOL  OF  TECHNICAL  EXCELLENCE 
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The  smart  radio 
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YAESU  ELECTRONICS  CORP.,  1S9S4  Downey  Ave.,  Paramount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.t  Eastern  Service  Ctr.t  613  Redna  Ter..  Cincinnati,  OH  45215 


Editor: 

Robert  Baker  WB2GFE 
t5  Windsor  Dr. 
Atco  NJ  08004 


CO  WORLDWIDE  WPX 

SSB  CONTEST 

Starts:  0000  GMT  Saturday, 

March  25 

Ends:  2400  GMT  Sunday, 

March  26 

Only  30  hours  of  trie  48-hour 
contest  period  permitted  for  single 
operator  stations.  The  18  hours  off 
may  be  taken  in  up  to  5  periods 
during  the  contest,  but  must  be  clear 
ly  indicated  in  the  log,  Multi-operator 
stations  may  operate  the  entire  4S 
hours,  Ail  bands,  1.8  to  28  MHz,  may 
be  used,  but  all  QSOs  must  be  2xSSB 
only. 
ENTR  Y  CLASSES: 

Single-operator,  all  band  or  single- 
band;  multi-operator  (allband  only), 
single-  or  multi-transmitter;  multi* 
operator,  mufti-transmitter  only 
allowed  one  signal  per  band. 
EXCHANGE: 

RS  and  3  digit  progressive  QSO 
number  starting  at  001;  use  4  digit 
number  over  1000;  multi -transmitter 
stations  use  separate  numbers  for  each 
band. 
POINTS: 

QSOs  with  stations  on  different 
continent  —  3  points  on  14  to  28 
MHz,  6  points  on  7  to  1.8  MHz. 
Contacts  between  North  American 
countries  toot  your  own)  count  2 
points  on  14  to  28  MHz,  4  points  on 
1.8  to  7  MHz.  Contacts  between 
stations  in  the  same  continent  but  not 
in  the  same  country  count  1  point  on 


14  to  28  MHz,  2  points  on  1.8  to  7 
MHi.  Contacts  between  stations  in  the 
same  country  count  only  for  multi- 
pliers, not  for  QSO  points. 
MULTIPLIER: 

The  multiplier  is  the  total  number 
of  different  prefixes  worked  regardless 
of  band.  Each  prefix  may  be  counted 
only  once. 
SCORING: 

Single-op,  all  band  and  multi  oper- 
ated stations  —  total  number  of  QSO 
points  from  all  bands  times  the  total 
multiplier.  Single-op,  single-band  — 
total  number  of  QSO  points  from  that 
band  times  the  multiplier  NOTE:  A 
station  may  be  worked  once  on  each 
band  for  QSO  points,  but  the  prefix 
multiplier  is  only  counted  once. 
AWARDS: 

Certificates  will  be  awarded  in  each 
category  in  each  country,  and  each 
call  area  in  US,  Canada,  and  Australia, 
Other  special  awards  and  trophies  will 
be  awarded  as  listed  in  CQ  Magazine. 
To  be  eligible  for  awards,  single  oper- 
ator stations  must  work  a  minfmum  of 
12  hours;  multi-operator  stations  must 
work  a  minimum  of  24  hours. 

LOGS: 

Show  all  times  in  GMT;  use  a 
separate  sheet  for  each  band.  Prefix 
multipliers  should  be  entered  only  the 
first  time  they  are  contacted,  togs 
should  be  checked  for  duplicate  QSOs 
and  prefix  multi  pliers.  It  is  recom- 
mended that  you  use  a  prefix  check 
sheet  and  include  it  with  your  entry. 


E= 


'Mar  4-5 
Mar  4-5 

*Mariai9 
Mar  25*26 
Mar  25-27 
Apr  1-2 
Apr  1-3 
Apr  8-9 
Apr  11-12 
Apr  15-16 
Apr  22  23 
Apr  25-26 
Apr  29-30 
June  3-4 
June  10-11 
June  24-25 
June  24-25 
July  4 
July  8-9 
Aug  19-20 
Sept  9*10 
Oct  14-15 
Oct  21  22 
Nov  4-5 
Nov  18-19 
Nov  1&19 
Dec  2-3 
Dec  9-10 


ARRL  DX  Contest  -  Phone 

YL -OM  CW  Contest 

ARRL  DX  Contest  -  CW 

CQ  WW  WPX  SSB  Contest 

BARTG  Spring  RTTY  Contest 

TENNQSO  Party 

QRP  QSO  Party 

Open  ARRL  CD  Party  -  CW 

DX  to  W/VE  YL  CW  Party 

ARRL  CD  Party  -  Phone 

Zero  District  QSO  Party 

DX  to  W/VE  YL  Phone  Party 

PACC  Contest 

I ARS/CHC/FHC/HTH  QSO  Party 

ARRL  VHF  QSO  Party 
ARRL  Field  Day 
First  REF  Ten  Day 
ARRL  Straight  Key  Night 
IARU  Radios  port  Competition 
N J  QSO  Party 
ARRL  VHF  QSO  Party 
ARRL  CD  Party-  CW 
ARRL  CD  Party  -  Phone 
ARRL  Sweepstakes  -  CW 
ARRL  Sweepstakes  —  Phone 
Second  REF  Ten  Day 
ARRL  160  Metei  Contest 
ARRL  10  Meter  Contest 

-  described  in  last  issue 


Each  entry  must  be  accompanied  by  a 
summary  sheet  listing  all  scoring  infor- 
mation, category,  and  your  name  and 
mailing  address  in  block  letters-  Also, 
a  signed  declaration  that  all  contest 
rules  and  regulations  for  amateur 
radio  in  your  country  have  been 
observed  should  be  included.  Official 
logs  and  summary  sheets  are  available 
from  CQ  Magazine,  Send  a  large  self - 
addressed  envelope  with  sufficient 
return  postage  or  IRCs  to:  CQ  WW 
WPX  SSB  Contest  Committee,  14 
Vandeventer  Avenue.  Port  Washing- 
ton, LI.  NY  11050,  All  entries  Should 
be  postmarked  no  later  ttian  May  1 
and  addressed  to  the  address  shown 
above.  The  deadlines  will  be  made 
more  flexible  in  rare  isolated  areas. 

Please  check  the  January  issue  of 
CO  Magazine  for  complete  rules  arid 
changes  made  at  (he  last  minute. 

BARTG  SPRING  RTTY 

CONTEST 

Starts:  0200  GMT  Saturday, 

March  25 

Ends:  0200  GMT  Monday, 

March  27 

Only  30  hours  of  the  total  48-hour 
contest  period  may  be  operated.  The 
18  hour  rest  period  can  be  taken  at 
any  time,  but  off  periods  may  not  be 
less  than  3  hours  at  a  time.  Times  on 
and  off  the  air  must  be  summarized 
on  the  log  and  score  sheets.  Then*  will 
be  separate  categories  for  mufti- 
operator  and  SWLs  Use  all  amateur 
bands  from  3.5  to  28  MHz.  Stations 
may  not  be  contacted  more  than  once 
on  any  one  band,  fn  addition  to  the 
ARRL  country  listf  each  W/K,  VE/ 
VO.  and  VK  call  area  will  be 
counted  as  a  separate  country, 
EXCHANGE: 

Time  in  GMT.  must  be  a  full  4 
figure  group  —  use  of  "same"  or 
"same  as  yours"  will  not  be  per- 
mitted. RST  and  message  number. 
Message  number  must  consist  of  a  3 
figure  group  starting  with  001  for  the 
first  contact. 
POINTS: 

AH    2- way    RTTY    contacts    with 


stations  within  one's  own  counuy  will 
count  2  points.  All  2-way  RTTY 
contacts  with  stations  outside  one's 
Own  country  will  count  10  poinis.  All 
stations  will  receive  a  bonus  of  200 
points  per  country  worked  including 
tbetr  own.  NOTE:  Any  one  country 
may  be  counted  again  if  worked  on 
another  band,  but  continents  are 
counted  only  once, 

SCORING: 

The  total  score  is  the  sum  of  (the 
2-way  exchange  points  times  the  num- 
ber of  countries  worked  J  plus  (the 
number  of  countries  worked  times  the 
country  bonus  points  times  the  num- 
ber of  continents), 
LOGS&  SCORE  SHEETS: 

Use  one  log  sheet  for  each  band  and 
indicate  any  rest  periods.  Logs  must 
contain:  date  and  lime  In  GMT,  call- 
sign  of  station  worked,  RST  report 
and  message  number  sent,  RST  report 
and  message  number  received,  and 
exchange  points  cjairgecl  The  judges' 
decision  will  be  final.  Send  contest 
fogs  to:  Ted  Double  G8CDW,  89 
Linden  Gardens,  Enfield,  Middlesex* 
England  EN1  40 X.  Logs  must  be 
received  by  May  31st. 
AWARDS: 

Certificates  will  be  awarded  to  the 
leading  stations  in  each  class  and  to 
the  top  stations  in  each  continent  and 
each  W/K,  VE/VO  call  area.  The  final 
positions  in  the  Results  Table  will  be 
valid  for  entry  in  the  "World  Cham- 
pion of  RTTY"  Championship. 

If  any  contestant  contacts  25  or 
more  different  countries  (W/K, 
VE/V0i  and  VK  call  areas  do  not 
count  as  separate  countries  for  award) 
on  2-way  RTTY  during  this  contest,  a 
claim  may  be  made  tor  the  Quarter 
Century  Award  issued  by  the  British 
Amateur  Radio  Teleprinter  Group  and 
for  which  a  charge  of  $2.00  or  8  IRCs 
is  made,  Make  your  claim  at  the  same 
time  as  you  send  in  a  contest  log, 
Holders  of  existing  OCA  awards  will 
automatically  have  any  new  additional 
countries  added  to  their  records. 

Continued  on  page  60 


RESULTS  OF  THE  1977  OHIO  QSO  PARTY 


Ohio  State  Winners: 

W8KJC  (WB8M2Z  operator) 

WB8JBM 

WB80FR 

K8MR 

WB8SVN 

Out-of-Srate  Winners: 

W4VF 

WA4QIT 

K3HXS 

WA1UWR 

WA1FCN 


82620  points    (trophy  winner) 

79299 

53476 

34103 

32488 


8410  points 

6880 

6733 

55&B 

4181 


(trophy  winner) 
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New  Products 


NEW  ASTATIC  877L 

OMNIDIRECTIONAL  DYNAMIC 

MICROPHONE 

Asiatic's  new  877 L  public  address 
and  paging  microphone  is  engineered 
for  quality  performance (  styled  for 
contemporary  appearance,  and  priced 
for  economy, 

The  omnidirectional  dynamic  desk 
microphone  has  a  smooth  peak -free 
wideband  frequency  with  a  slight  rise 
above  2000  Hz  for  natural  highly 
intelligible  sound.  Frequency  response 
is  50  to  12,000  Hz;  nominal  imped- 
ance is  400  Ohms, 

Built  for  years  of  trouble-free  ser- 
vice, the  877 L  features  a  long-life 
DPDT  leaf  switch  with  easy  push-bar 
control  and  iocking  capabilities.  The 
rugged  high- impact  molded  housing 
withstands  abuse.  The  87 7 L  also  has 
environmental  resistance. 

Supplied  with  seven  feet  (2.1m)  of 
four-conductor  two-shielded  cable 
wired  normallyopen  for  relay  control, 
the  attractively  styled  microphone  is 
available  in  black,  white,  and  beige. 

For  more  information  on  the877L 
public    address    and    paging    micro 
phoneT  write  The  Astatic  Corporation, 
Commercial    Sound    Division,     Con- 
neaut  OH  44030, 

THE  MODEL  C6500  GENERAL- 
COVERAGE  COMMUNICATIONS 
RECEIVER 

The     model     C65Q0     s  :sized, 

general -coverage  communications 
receiver  is  a  new  "Standard"  in 
high  quality,  low  cost  performance 
thai  will  please  the  most  critical 
listener.  Reception  capability  is  pro- 
vided for  AM,  CW,  USB,  and  LSB. 
Unusual  stability  is  achieved  by 
utilizing  a  synthesized,  drift-cancelling 
first  mixer  injection  system  giving  30 
tunable  ranges,  covering  the  entire 
broadcast  band  from  500  kilohert2 
through  30  megahertz,  from  a  single 
TO  MHz  crystal  oscillator,  thus  en- 
suring the  frequency  stability  neces- 
sary for  excellent  SSB  reception.  Dial 
accuracy  is  better  than  6  kHz  readout, 
which  is  sufficient  to  locate  and  iden 
tify  stations  with  known  frequencies. 
There  are  two  separate  detectors, 
product  and  diode,  to  provide  ex 
eel  lent  performance  for  both  SSB  and 
AM  signals.  A  mode  switch  provides 
wideband  reception  for  AM  and  nar 


rowband  for  SSB  signals*  The  side- 
band filter  is  used  to  copy  CW*  A 
peaking  preselector  allows  the  user  to 
manually  achieve  maximum  sensitivity 
and  interference  rejection.  Completely 
solid  state  in  design,  the  Standard 
C65G0  operates  off  both  ac  mains  as 
well  as  eight  internal  type  "D"  flash 
Hght  battery  cells.  Automatic  switch- 
over to  battel  y  operation,  internal  or 
external  source,  is  accomplished  if  the 
ac  power  should  fail.  For  information, 
write  Standard  Communications 
Corp.,  P.O.  Box  92t5tr  Los  Angeles 
CA9O009, 

VERSATILE  LOGIC  MONITORS 
SEE  INSIDE  ICs 

Continental  Specialties  Corporation 
offers  a  very  nice  way  to  peek  inside 
the  black  box  of  dtgiial  DIPs:  16- 
channei  clipon  logic  monitors.  An 
LED  at  each  pin  indicates  the  state  of 
that  pin  by  lighting  or  remaining  dark. 

One  of  the  biggest  problems  In 
troubleshooting  modern  digital 
systems  is  that  there  is  virtually  no 
practical  way  to  directly  monitor  the 
performance  of  both  the  Inputs  and 
outputs  of  individual  gates,  or  of  the 
packages  of  gates. 

By  monitoring  an  entire  14-  or 
16  pin  DIP  at  once,  CSCrs  logic  moni- 
tors reveal  the  action  of  the  package 
as  a  whole,  permitting  easy  and  often 
instant  insight  into  its  behavior  or 
misbehavior. 

The  model  LM-t  logic  monitor  tests 
DTL,  TTL.  HTL,  and  CMOS  logic 
families.  It  automatically  seeks  out 
the  highest  positive  and  lowest  nega 
live  voltage  levels  and  draws  its  power 
from  the  IC  under  test  Individual 
comparators  at  each  pin  (100,000 
Ohm  input  impedance)  drive  indivklu 
ally  labeled  LEDs  "on"  for  a  high,  and 
"off"  for  a  low  logic  level.  It  carries  a 
suggested  resale  price  of  $74,95. 

The  model  LM-2  logic  monitor 
includes  a  fully  isolated  line-operated 
power  supply  to  eliminate  test  circuit 
loading.  Clip  leads  ride  the  supply  rails 
of  the  circuit  under  test  to  derive  the 
proper  comparator  levels.  A  switch 
selects  RTL,  DTL,  TTL,  HTL,  or 
CMOS  family  operation.  Suggested 
resale  price  is  $123,95  for  standard 
117  V  ac  50/60  Hz  operation,  10% 
more  for  220  V  ac  50/60  Hz  opera- 
tion. 


Application  of  these  logic  monitors 
has  been  compared  to  the  use  of  a 
16-channel  oscilloscope.  CSC  logic 
monitors  are  elements  of  the  digital 
troubleshooting  family  CSC  calls  The 
Logical  Force™. 

Information  about  CSC  logic  moni 
tors  and  The  Logical  Force  is  available 
from  CSC  dealers  and  distributors,  or 
from  Continental  Specialties  Corpora- 
tion r  70  FuHon  Terrace,  New  Hawn, 
Connecticut  06509,  (2Q3h624-3W3. 
mX{7l0M65>1227. 

NEW  SERIES  OF  MFJ 
ANTENNA  TUNERS 

MFJ  Enterprises  introduces  a  series 
of  three  brand  new  antenna  tuners 
that  uses  efficient  air-wound  coils  to 
give  less  lasses  than  a  tapped  toroid 
for  more  Watts  out. 

The  versatile,  top -of-the- line 
MFJ- 941  Versa  Tuner  II  features 
built-in  swr  and  dual-range  wattmeter 
(300  and  30  Watts  full  scalek  antenna 
switch  for  selecting  two  coax-fed 
antennas,  random  wire  or  balance  tine, 
tuner  bypass,  and  a  1:4  balun  for 
balance  lines,  It  handles  up  to  300 
Waits  of  rf  output  power  and  matches 
dipoles,  inverted  vees,  random  wires, 
verticals,  mobile  whips,  beams> 
balance  lines,  and  coax  lines  continu 
ousJy  from  1.8  through  30  MHz, 

This  beautiful  little  tuner  is  housed 
in  a  deluxe  eggshell  white  Tea  Tec 
enclosure  with  walnut  grain  sides  and 
is  a  compact  8x2x6  inches, 

SO  2 39  coax  connectors  are  pro- 
vided for  transmitter  input  and  all 
coax -fed  antennas.  Quality  five-way 
binding  posts  are  used  for  balance 
lines  (2),  random  wire  UK  and  ground 
(1).  Included  are  mobile  mounting 
brackets. 

The  MFJ-941  Versa  Tuner  II  sells 
for  S7935. 

The  MFJ-901  Versa  Tuner  also  uses 
an  efficient  air-wound  coil,  handles  up 
to  200  Watts,  and  has  a  built-in  1:4 
balun  for  balance  lines.  It  matches  all 
types  of  transmission  lines  (coax, 
balance  lines,  random  wire)  and  vir- 
tually all  types  of  antennas  continu- 
ously from  1.8  through  30  MHz.  It  is 
an  ultra  compact  5x2x6  inches, 
uses  $0-239  coax  connectors,  and 
quality  five-way  binding  post  for 
random  wire  and  balance  lines. 

The  MFJ-901  Versa  Tuner  sells  for 
$59.95. 

The  MFJ  900  Econo  Tuner  is  the 
same  as  the  MFJ-901  Versa  Tuner 
except  that  it  does  not  have  the 
built  in    1:4  balun  for  balance  lines. 


Price  rs  S49.95, 

The  MFJ-941  Versa  Tuner  II, 
MFJ-901  Versa  Tuner,  and  the 
MF  J-900  Econo  Tuner  are  all  available 
from  MFJ  Enterprises,  and  have  a 
30-day  money-back  trial  period.  If 
you  are  not  satisfied,  you  may  return 
them  within  30  days  for  a  full  refund 
tiess  shipping).  MFJ  also  provides  a 
one-year  unconditional  warranty. 

To  order,  call  toll-free 
(8001-647  8660,  or  mail  the  order  to 
MFJ  Enterprises,  P.O.  Box  494, 
Mississippi  State  MS  39762. 

NEW  CDE  ROTOR  FOR 
SUPER  ANTENNAS 

Cornell  Dubilier  Electric  Company 
has  introduced  a  new  heavy-duty 
rotor,  the  Tail  Twister™,  to  handle 
antennas  with  up  to  28  square  feet  of 
wind  load  area.  A  new  control  box 
was  designed  for  the  rotor  to  com- 
plete the  system* 

The  rotor  incorporates  the  highly 
successful  Ham  II  design  with  a  new 
thicker  cast  aluminum  bell  housing. 
Wider  reinforced  webs  of  the  housing 
permit  easy  support  of  the  largest 
antenna.  On  this  model,  the  upper 
mast  support  is  predrilled  to  have  a 
bolt- through  installation  for  positive 
locking.  Also  new  is  a  three-ring  ball 
bearing  assembly  to  provide  increased 
side  thrust  control  and  vertical  load- 
carrying  capacities. 

The  motor  is  a  new  design  with  an 
automatic  coast -down  prehrake  action 
and  a  metal  pinion  gear  to  guard 
against  stripping. 

The  control  box  features  a  full 
metered  indication  of  the  antenna 
direction  wtth  front  panel  control  for 
calibration  and  brake,  A  separate 
on  off  switch  is  provided  for  instant 
antenna  location  and  brake  operation. 
LEDs  provide  a  positive  signal  for 
rotational  power  and  brake  operation. 
The  unit  is  attractively  housed  in  a 
black  satfn  case.  Low  voltage  control 
assures  safe  operation  for  the  user  and 
installer 

The  Tail  Twister TM  system  is  de 
signed  for  tower  mounting  as  required 
for  most  "super"  communications 
antennas.  Weighing  slightly  over  18 
pounds  with  a  height  of  14-1/16 
inches  and  a  diameter  of  9-5/ T 6 
inches,  the  unit  is  secured  with  six 
5/16-inch  bolts  provided.  The  mast 
diameter  is  a  hefty  2  inches. 

For     further     information,     please 
contact     Mr.     W.    Carlson.    Cornel  f 
Dubifief  Electric  Co.,  tSO  Avenue  L, 
Newark      NJ     07t0f,     call     (20lh 
58&7SD0. 


Standard's  mode!  C6500  general-coverage  receiver 


The  MFJ-94 1  Versa  Tuner  IL 
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TEN-TEC  CENTURY  21  GOES  DIGITAL! 

Century  21,  the  exciting  7Q~wati  5-band  CW  transceiver 
that  surprised  everyone  with  its  super  performance  and  iow 
cost,  has  another  surprise  for  you.  A  second  model  with 
digital  readout  (and  a  mod  kit  for  those  who  would  like  to 
convert  their  dial  model).  Both  Models  570  and  574  have 
the  same  unique  circuitry  that  has  won  raves  from 
everyone  —  both  have  the  same  fine  features: 

•Direct  Frequency  Readout  (Model  574:  5  red  LED  digits, 
0.3   high,  accurate  to  nearest  1  kHz.  Model  570:  marked  in  5 
kHz  increments  from  0-500  kHz,  MHz  markings  for  each  band 
displayedt  tuning  rate  typically  17  kHz  per  tuning  knob  turn. 

*  Full  Break-In  *  Full  Band  Coverage  on  3,  5*  7,  14,  21  MHz 
Bands,  I  MHz  on  28  MHz  Band  •  70  Watts  Input  •  Total 
Solid-State  •  Receives  SSB  and  CW  •  Receiver  Sensitivity  1 
/*V  *  Instant  Band  Change,  No  Tune*up  •  Offset  Receiver 
Tuning  •  3-Position  Selectivity  *  Adjustable  Sidetone  Level 

•  Linear  Crystal-Mixed  VFO  •  Overload  Protection  •  Built-in 
AC  Power  Supply  •  Black  &  Gray  Styling  •  HWD:  6W  <  I2W 

12' P  15*/a  lbs.  •  Matching  Accessories 

THE  RECEIVER,  Doubie-Di red-Conversion.  Easy 
tuning,  Just  select  the  frequency  and  set  the  audio  level 
Excellent  cross-modulation  characteristics.  Offset  tuning  so 
you  can  tune  either  side  of  zero  beat  to  reduce  QRM  Front 
panel  control  selects  one  of  3  selectivity  curves:  2.5  kHz 
for  SSB  reception,  1  kHz  for  normal  CWT  and  500  Hz  for 
when  the  QRM  gets  rough,  Plus  separate  AF  and  RF 
controls,  headphone  jack,  and  built-in  speaker. 

THE  TRANSMITTER.  Total  sdid  state.  Push-pull  Class 
C  final  amplifier,  Individual  low- pass  filters  are  switched 
into  the  antenna  line  to  reduce  unwanted  radiations, 
minimize  TVI.  No  tune-up  needed  when  changing 
frequencies  or  bands.  And  full  break-in  allows  incoming 
signals  to  be  heard  between  transmitted  characters. 
Now  CW  is  real  conversation! 


THE  VFO.  Common  to  receiver  and  transmitter. 
Permeability  tuned.  Linear  scale  on  model  570; 
5-5.5  MHz  basic  frequency  is  crystal-mixed  to  the  desired 
frequency  so  bandspread  and  stability  are  the  same  on 
at!  bands  (crystals  included  for  3.5,  7T  14,  21,  and 
28-28,5  MHz  segment  of  the  10  meter  band). 

THE  POWER  SUPPLY.  Built  in,  AC  operated,  and 
regulated.  Monitors  current  demand,  shuts  down 
automatically  when  necessary  for  protection.  Lighted 
input  current  meter  shows  proper  Drive  setting. 

MATCHING  ACCESSORIES.  Model  277  Antenna 
Tuner/SWR  Meter.  Model  670  Electronic  Keyer,  6-50 
wpm,  self-completing  characters.  Model  276  Calibrator 
for  markers  at  every  25  and  100  kHz,  Model  273  Crystal 
for  28.5-29  MHz.  Model  1170  12  VDC  Circuit  Breaker 
for  mobile  operation  of  models  574  and  570. 


574  Century  21  Digital  Transceiver 
570  Century  21  Non-Digital  Transceiver 
277  Antenna  Tuner/SWR  Meter 
670  Century  21  Keyer 
276  Century  21  Calibrator 

273  Crystal  for  28.5-29  MHz 

274  Digital  Mod.  Kit  for  Model  570 
1170  DC  Circuit  Breaker 


$399.00 

$299.00 
$  85.00 
$  29.00 
$  29.00 
$  5.00 
$  90.00 
$     a  75 


See  both  Century  21  surprises  at  your  TEN-TEC  dealer 
—  or  write  for  full  details. 
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THE  SECOND  SURPRISE 
OF  THE  CENTURY:  DIGITAL 
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RTTY  Loop 


TU9E  SET 


Marc  L  Leavey,  MM.  WA3AJR 
4006  Winiee  Road 
Randaltslown  MD  21133 


If  you  spent  the  winter  in  your 
shack  and  have  done  much  RTTY 
operation,  you  may  have  discovered 
one  stunning  truth  about  this  mode: 
It  generates  reams  of  material!  A  good 
deal  of  this  information  has  some 
retention  value,  and  preservation  of 
certain  items  may  be  legally  required, 
as  in  the  case  of  third-party  traffic 
The  next  few  columns  will  deal  with 
information  storage  and  retrieval  for 
the  RTTY  station. 

There  are  several  factors  you  need 
to  concern  yourself  with  when  you 
consider  information  storage  systems. 
They  include: 

1 .  Ease  of  entering  data  into  storage; 
2  Ease  of  inspecting  stored  data; 


3.  Ease  of  editing  stored  data. 

4.  Ease  of  removing  data  from  storage; 

5.  Viability  of  storage  form; 

6.  Cost  and  availability  of  techniques; 

7.  Interchangeability  between  users. 
The  ideal   storage   medium   would 

optimize  all  these  factors.  Such  a 
medium,  of  course,  does  not  exist, 
although  many  come  close.  You  might 
find,  however,  thai,  by  using  comple- 
mentary techniques,  the  gaps  can  be 
filled  with  a  minimum  effort  But 
wait,  I  am  getting  ahead  of  my  sell 
First,  let's  look  into  just  what  each  of 
these  criteria  involves. 

You  are  faced  with  converting  a 
stream  of  incoming  Teletype^*  data, 
marks  and  spaces  fleeting  by  in  milli- 
second tempo,  into  a  static  record. 
This  record  must  be  flexible  enough 
to  accommodate  one  character  or  one 
hundred  pages.  Initiation  of  recording 
should  be  as  uncomplicated  as  pos 
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stole.  There  is  little  use  for  a  system 
dependent  upon  the  conjunction  of 
the  full  moon  and  vernal  equinox.  The 
simplest,  least  prone  to  failure,  system 
would  be  best, 

Once  this  incoming  stream  has  been 
frozen  into  storage,  you  need  some 
way   of   inspecting   the  data  and  re- 


Fig,  7.  Model  J 5(1 9}  —  ST-6  interconnection. 
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Fig.  2.  Modifying  &  TV  set  for  video  input. 


vising  or  editing  it  Such  inspections 
should  be  nondestructive,  i,e.,  the  act 
of  looking  should  leave  the  original 
record  intact,  and  editing  should  be 
painless  with  revised  data  available  for 
immediate  use. 

Transmission  of  this  stored  infor- 
mation should  be  accomplished  with 
the  same  facility  as  recording  it.  As 
with  the  storage,  the  transmission  link 
should  operate  at  the  maximum  speed 
of  the  system. 

Whatever  the  system ,  the  records, 
once  produced,  should  be  as  perma- 
nent as  possible,  with  little  chance  of 
accidental  loss  of  data.  The  system 
should  be  cheap,  with  all  components 
readily  available  to  the  amateur  from 
several  sources.  And  it  should  be  a 
system  which  would  permit  exchanges 
of  data  in  the  recorded  form,  as 
through  the  mail  or  at  meetings. 

Sounds  like  a  lot  to  order,  doesn't 
it?  Well,  it  is,  but  there  are  systems 
around  now  which  can  neatly  fill  the 
biiL  Next  month,  I  will  begin  a  de- 
tailed look  at  those  techniques.  Right 
now,  let's  turn  to  some  readers*  ques- 
tions. 

Johnny  Carr,  of  Rockmart,  Georgia, 
needs  information  on  booking  up  a 
model  19  and  an  ST-6  demodulator. 
Johnny,  the  model  19  set  consists  of 
the  model  15  page  printer  and  a  paper 
tape  reader  called  a  transmitting  dis- 
tributor  (TDj,  You  need  four  power 
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FINDING  OSCAR 

The  listed  data  tells  you  the  time  and  place  OSCAR  crosses  the  equator  in  an 
ascending  orbit  for  the  first  time  each  day.  To  calculate  successive  orbits,  make 
a  list  of  the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  1 15  minutes  later  {two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing.  Add  29°  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side  of  the 
world,  it  will  descend  over  you.  To  find  the  equatorial  descending  longitude, 
subtract  166  degrees  from  the  ascending  longitude.  To  find  the  time  it  passes 
the  Noah  Pole*  add  23  minutes  to  the  time  it  passes  the  equator.  You  should 
be  able  to  hear  OSCAR  when  it  is  within  45  degrees  of  you+  The  easiest  way  to 
do  this  Is  to  take  a  globe  and  draw  a  circle  with  a  radius  of  2480  miles  (4000 
kilometers}  from  the  home  QTH.  tf  if  passes  right  overhead,  you  should  be  able 
to  hear  a  for  about  24  minutes  total.  OSCAR  will  pass  an  imaginary  tine  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing  the  equator. 
Add  about  a  minute  for  each  200  miles  that  you  live  north  of  this  line.  If 
OSCAR  passes  15  degrees  from  you,  add  another  minute;  at  30 degrees,  three 
minutes;  at  45  degrees,  ten  minutes.  Mode  A:  145.85-. 95  IVIHe  uplink. 
29.4-29.5  MH*  downlink,  beacon  at  29.502  rVlHz.  Mode  B:  432,1250  75  MHz 
uplink,  145.975^.925  MHz  downlink,  beacon  at  145,972  MHz. 
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sources  to  get  this  machine  up  and 
running:  115  Vac  for  the  motors;  60 
mA  loop  for  the  selector  magnets;  and 
do  supplies  for  the  taps  punch  and  TD 
clutch.  You  indicate  that  you  nave  ^ie 
tape  punch  supply,  and  I  will  bet  that 
ihe  TD  clutch  is  also  taken  care  of.  If 
you  refer  to  the  side  diagram  of  the 
model  15  in  the  September,  1977, 
edition  of  this  column,  you  will  find 
that  these  same  contacts  can  be  found 
on  your  model  19.  Instead  of  a 
separate  loop  supply,  the  ST-6  has  3 
built-in  supply  which  is  available  at 
the  rear  skirt  Newer  versions  of  the 
ST- 6  use  a  six- pin  molex  connector 
for  the  loop,  while  older  models  used 
a  &-inch  phone  pkjg.  Just  hook  the 
loop  Leads  from  the  machine  to  the 
appropriate  terminals  on  the  ST  6r 
and  you're  off  and  running,  Fig.  1  is  a 
diagram  to  show  you  how. 

Velio  Buccicone  W9IIL  passes 
along  the  information  that  he  is 
attempting  to  receive  RTTY  using  an 
Info  tech  M75  and  a  video  monitor.  He 
wants  to  know  how  to  hook  the  two 
together.  I  can  refer  you  to  what  is 
probably  the  best  book  around  for 
information  along  that  line,  the  TVT 
Cookbook  by  Don  Lancaster.  Fig.  2 
shows  two  ways  of  coupling  the  video 
to  the  M  stage  of  a  standard  TV, 
depending  on  whether  the  TV  is  tube 
or  transistor.  One  major  caution  to 
anyone  contemplating  such  a  hookup, 
whether  for  RTTY  or  computers: 
Make  sure  the  TV  is  transformer- 
powered  and  isolated  from  ground  1 
Failure  to  do  so  can  easily  put  115  V 
ac  on  the  ground  bus  of  your  system. 
Another  way  to  do  it,  and  the  only 
way  if  you  have  an  ac/dc  TV  that  is 
not  isolated  is  to  use  any  of  the  small 
rf  modulators  available.  Less  then  ten 
dollars  can  buy  one  from  any  of 
several  sources,  several  of  which  ad 
vertise  in  this  magazine.  Just  feed  the 
video  in  and  the  rf  out  to  the  antenna 
terminals.  You  lose  some  fine  resold 
tion,  but,  for  RTTY,  it  is  entirely 
adequate. 

I  look  forward  to  receiving  your 
questions,  and  try  to  answer  as  many 
as  possible  here  in  the  pages  of  73.  If 
you  want  a  personal  reply,  a  self 
addressed  stamped  envelope  is  a  must 
This  goes  not  only  for  me,  but  also  for 
most  authors  whose  writing  you  en 
joy.  Also  welcomed  are  suggest  jo  ns 
and  questions  to  be  used  as  ^ring- 
boards  for  future  columns.  Some 
topics  now  in  development  include 
having  fun  with  RTTY  and  the  use  of 
computers  in  the  shack. 
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m>  FIXED  STATION  FOUR  BAND  VERTICAL 

The  4-BTV  is  longer  for  greater  aperature,  larger  in  diameter  for  strength  and 
bandwidth,  heavier  traps  for  precision  and  safety  factor.  Individually,  each 
subassembly  weighs  more  to  collectively  give  you  an  antenna  designed  for 

convenience  of  assembly  and  installation,  a  wide  margin  in  mechanical  stability 
and  far  superior  electrical  performance. 


•  Lowest  SWR-PLUS! 

•  Bandwidth  at  its  broadest!  SWR  1  6  to  1  or 
better  at  band  edges. 

•  Hustler  exclusive  trap  covers  "Spritz"  extruded 
to  otherwise  unattainable  close  tolerances 
assuring  accurate  and  permanent  trap 
resonance. 

•  Solid  one  inch  fiberglass  trap  forms  for 
optimum  electrical  and  mechanical  stability. 

•  Extra  heavy  duty  aluminum  mounting  bracket 
with  tow  loss— high  strength  insulators, 

•  All  sections  1 Y*"  heavy  wall,  high  strength 
aluminum.  Length  21  r5  . 

•  Stainless  steel  clamps  permitting  adjustment 


without  damage  to  the  aluminum  tubing 

*  Guaranteed  to  be  easiest  assembly  of  any 
multi-band  vertical 

*  Antenna  has  %"-24  stud  at  top  to  accept  RM-75 
or  RM-75-S  Hustler  resonator  for  75  meter 
operation  when  desired. 

■  Top  loading  on  75  meters  for 
broader  bandwidth  and  higher  radiation 
efficiency! 

*  Feed  with  any  length  50  ohm  coax. 

*  Power  capability— full  legal  limit  on  SSB  and 
CW. 

*  Ground  mount  with  or  without  radials;  roof 
mount  with  radials 
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Avaitable  from  all  distributors 
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FCC  Math 


John  F.  Leahy  WB6CKN 
P.O.  Box  539 
Gonzales  CA  93926 

By  the  camp  let  ion  of  the  last  installment  in  this  series,  we  had  purchased 
just  about  all  the  math  tools  we  need  to  survive  FCC  exams  In  this  and  the 
following,  we'll  put  these  tools  to  work  in  order  to  gain  the  experience  which 
alone  will  assure  success  on  those  exams, 

Let's  start  by  applying  some  algebra  to  that  inductive  reactance  formula,  X|_ 
*  2 H fL,  we  saw  last  time.  Suppose  we  know  the  reactance  of  a  particular  coil  is 
700  Ohms  at  3.725  MHz.  Can  we  use  our  formula  to  determine  the  coil's 
inductance?  We  sure  can! 

We  know  that  Xl  is  700  Ohms,  f  is  3,725  MHz,  and  *  is,  as  always,  about  3. 
Putting  these  into  our  formula,  we  have:  700  -  2(3)14  x  10£) L  where  the 
parentheses  show  we  are  multiplying.  Note  that  we've  rounded  the  frequency, 
3.725  MHz,  to  4  k  1Q6  (mega,  remember;  means  times  a  million,  times  10^). 
WeVe  after  Inductance,  L.  How  the  dickens  do  we  get  L  by  itself  on  one  side  of 
the  equation j  with  everything  else  on  the  other? 

This  brings  us  back  to  playing  around  with  numbers.  120  =  2(314(5)  —  again. 
parentheses  around  the  3  and  5  are  enough  to  indicate  that  what  we  have  here 
is  multiplication  and  not  the  number  two  thousand  three  hundred  forty-five  or 
something  —  is  a  true  equation  in  the  same  form  as  Xl  =  2-f  L>  The  5  is  in  the 
same  place  as  L  Can  we  get  5  by  itself  and  still  have  the  same  five  numbers  in  a 
true  equation?  Because  whatever  technique  works  with  this  number  equation 
I  to  isolate  the  S  on  one  side  with  everything  else  on  the  other \  will  no  doubt 
work  with  the  tetter  equation,  to  isolate  L  by  itsetf.  After  a  bit  of  playing 
around,  you  may  notice  that  120/2  =  3(4)5,  and  120/(2(3)3  ■  4(5),  and  finally 
120/ [2(3)4]  =  5  (120  divided  by  24  equals  5),  Voilaf  5  by  itself!  We've  done 
it!  By  moving  everything  that  was  with  the  5  down  to  the  bottom  of  the  other 
side,  we  have  a  true  equation  and  have  isolated  5  by  itself,  That  must  mean  that 
we  can  move  the  things  with  L  in  our  reactance  equation  down  to  the  bottom 
of  the  other  side  to  get  L  by  itself  in  a  true  equation.  Doing  just  that  gives  us 
Xl  2-f  =  l_r  And  we  can  quickly  use  this  transposed  formula  to  solve  our 
problem,  L  «  700/(2(3)(4  x  1Q6)J,  which  is  (7  x  102)/(24  x  10©],  24  x  1Q6 
rounded  as  2  x  101  x  106  or  2  x  10?,  so  we  have  (7  x  102}/{2  x  10?),  or  about 
3  x  102  -  7  or  3  x  10' 5  30  microhenrys,  (Can  you  change  that  to  millihenrys 
and  nanohenrys?  Answer  below.*)  Incidentally,  the  calculator  gives  29,9 
microhenrys.  Look  how  dose  we  come  wrth  these  relaxed,  rounded-out 
computations  —  plenty  close  for  FCC  exams!  The  answer  tells  us  that  it  is  a  30 
jiH  inductor   which  will  give  us  700  Ohms  resistance  to  a  3.725  MHz  current. 

Notice  mat  we  can  just  as  easily  take  that  final  number  equation, 
120/12(3*4]  =  5  and  work  backwards  to  get,  for  example,  120/12(4}]  =  3(51 
and  all  kinds  of  other  combinations,  as  long  as  we  put  what's  on  top  of  one  side 
of  the  equal  sign  on  the  bottom  of  what's  on  the  other  side. 

That's  another  important  tool!  Whenever  there's  just  multiplication  and/or 
division  tn  an  equation  or  formula  {no  additions  or  subtractions^  we  can  (with 
complete  freedom)  move  what's  on  the  top  of  one  side  to  the  bottom  of  the 
other  and  vice  versa  This  little  device  allows  one  to  change  a  great  many 
formulas  into  alternate  forms  which  are  necessary  in  solving  electronics 
problems,  as  we  shall  see  in  a  few  seconds. 

And  trie  logic  of  it  is  quite  simple.  What  we're  really  doing  is  just  multiplying 
and  dividing  both  sides  of  an  equation  by  the  same  thing,  If  we  start  off  with 
numbers  that  are  equal  and  then  do  the  same  thing  to  both  numbers,  doesn't  it 
seem  logical  that  well  end  up  with  numbers  that  are  still  equal?  Let  me 
illustrate.  120  -  2(3)415},  Divide  both  sides  of  that  equality  by  4:  120/4  = 
[2(314(51] /4.  What  we  didn't  see  earlier  was  that  division  on  the  right-hand 
side.  4  into  4  is  1.  and  1  times  something  is  just  that  something.  So  the  4s 
disappear  on  the  right,  and  we  get  a  4  on  the  bottom  of  the  left  {which,  of 
course,  l  can  divide  into  the  120  if  t  want  to).  The  same  holds  for  letters.  Xl  - 
2wfL  Divide  both  sides  by  2  and  i  and  f:  Xj_/2af  -  ItiUlit.  The  2*fson  the 
right  divide  out  and  disappear,  but  there's  nothing  for  them  to  disappear  into 
on  the  left,  so  they  stay  (until  they're  changed  into  numbers  in  a  real  problem 
and  can  then  be  divided  into  the  number  on  top).  What's  left  after  the  division 
is  a  changed  formula,  but  it's  still  a  correct  one  because  everything  was  done  on 
the  up  and  up,  with  flawless  logic! 

In  the  above,  we  divided  both  sides  by  the  same  thing.  As  I  indicated,  we  can 
also  multiply.  Remember  our  capacitive  reactance  formula,  Xq  =  1/(2wfQ. 
Suppose  we  wanted  to  know  the  frequency  at  which  a  12  pF  capacitor  had  a 
reactance  of  1  NlR,  Here  we're  after  f,  the  frequency,  so  we  want  to  get  it  by 
itself,  on  topf  on  one  of  the  sides,  We  already  have  the  rule  that  what's  on  top 
on  one  side  can  be  put  on  the  bottom  of  the  other  and  vice  versa.  And  we  must 
remember  that  anything  that's  by  itsetf  on  one  side  is  on  top.  You  can  think  of 
it  as  being  on  top  of  an  invisible  1.  Thus  in  this  case  we  move  Xq  from  the  top 
of  the  left  side  down  to  the  bottom  of  the  right,  and  f,  frequency,  which  is 
what  we're  after,  up  from  the  bottom  of  the  right  to  the  top  of  the  left*  giving 

'3  %  10  &  -  30  x  10  G  (30  microtutnrvs)  =  0-03  x  10*3  (0-03  millihenry*)  -  30,000  x  10-9 
(30,000  nanofiemysh  Good  practice' 


us:  f  -  1/(2^XcC).  Now  we  just  plug  in  numbers:  f  =  1/[2(3)(1  Mfl)M2pF)l, 
which,  with  powers  of  10.  is  1/[2(3)(1  x  10^1(12  x  10*12)].  12 X  1(H2isl.2 
x  1Q1  x  10-12,  which,  rounded,  becomes  1  x  10' V  So  the  bottom  of  the 
fraction  is  2(3)1(1)  x  106  +  -11,  which  is  6  x  1Q-5.  Change  the  1  on  top  to  10  x 
10  1,  and  the  fraction  becomes  (10  x  1Ql)/(6  x  105)T  6  into  10  you  might 
guess  to  be  about  1.7,  which  can  be  simply  rounded  to  2.  And  since  we're 
dividing,  we  subtract  exponents  of  10.  -1  -  -5  is  -1  +  5,  or  4.  Hence  the  answer  is 
about  2  x  1CA  20  kHz.  The  calculator  gives  13  kHz.  These  rounded  out 
calculations  are  somewhat  off,  but  still  in  the  right  ball  park,  if  you  need  more 
accuracy,  you  can  have  n  be  3.1  and  leave  the  1.2  for  capacitance  (instead  of 
rounding  to  1),  That'll  give  7.4  into  10  instead  of  6  into  10,  and  you'll  be  right 
on  the  money.  Again,  you  determine  how  accurate  your  computations  have  to 
be  by  looking  at  how  close  to  each  other  the  multiple-choice  answers  are  in  the 
actual  FCC  exam. 

We're  now  ready  for  an  exercise  with  which  we'll  finish  this  installment.  It's 
a  long  exercise  introducing  many  of  the  formulas  you  need  for  FCC  exams, 
Consequently,  even  though  it  may  be  a  bit  painful,  I  recommend  you  go 
through  it  quite  carefully  (and  leisurely,  if  possible}.  Work  and  answers  can 
again  be  checked  at  the  end. 

EXERCISES 

In  each  of  the  exercises  that  follow,  a  formula  will  be  given  to  you  with  a 
brief  explanation  of  the  letters  used.  Following  that,  you  will  be  asked  to  solve 
for  one  of  the  letters  {get  it  by  itself  on  one  sidt  ol  the  equation)  and  then  use 
this  transformed  formula  in  an  actual  computation  using  values  given. 

(1)  P  ■  |2r,  where  P  is  power  in  Watts,  I  is  current  in  Amperes  {the  1 2  just 
means  we  have  t  x  I,  so  the  formula  could  be  written:  P  =  I  x  I  x  R).  and  R  is 
resistance  in  Ohms. 

(a)  Solve  for  R. 

{b)  Find  the  resistance  where  the  power  is  250  Watts  and  the  current  is  300 

mA. 

(2)  P  =  E2/R,  where  again  P  is  power  in  Watts,  E  is  volts,  and  B  is  again  Ohms. 

(a)  Again,  solve  for  R. 

(b)  Find  the  resistance  where  E  is  950  V  and  P  is  125  W. 

(3|  E$  -  (njAipJEp.  This  is  a  transformer  formula  £5  is  primary  volts,  Ep  is 
secondary  volts,  ns  is  the  number  of  turns  on  the  secondary  winding,  np  is  the 
number  on  the  primary  winding, 
(a}  Solve  for  ns. 

(b)  How  many  turns  should  the  secondary  have  if  the  primary  voltage  is 
120  V,  the  secondary  is  12-6  V,  and  the  primary  has  100  turns? 

(4)  Q  -  X/Rp  where  Q  is  the  quality  factor  of  a  coil  or  capacitor  in  a  series 
circuit,  called,  simply,  the  "Q"  of  the  coif  or  circuit.  X  is  the  reactance  in  Ohms 
of  the  coil  or  capacitor.  R  is  the  resistance  in  Ohms  in  series  with  the  coil 
and /or  capacitor. 

(a)  Solve  for  X, 

\h)  If  R  is  27  Ohms  and  O  =  78,  what  is  X? 
(51  2*fl_  fc  1/(2irfC|.  This  is  the  formula  for  resonance  of  a  coil /capacitor 
combination.  You've  seen  both  sides  of  this  formula  before.  The  left  side  is  the 
reactance  of  a  coil  (Xl)  and  the  right  side  is  the  reactance  of  a  capacitor  [Xq), 
What  this  formula  says,  then,  is  that  at  resonance  the  two  reactances  are  equal, 
X^  *  Xc-  You  already  know  what  each  letter  stands  for, 

(a)  Solve  for  C> 

lb)  What  is  the  capacitance  of  a  resonant  circuit  where  the  frequency  is 

7130  kHz  and  the  inductance  is  8.5  jjH? 
(61  T  =  RC.  Here  T  is  the  time  constant  {the  time  in  seconds  it  takes  for  a 
capacitor  to  charge  to  63%  of  the  full  emf  with  a  resistor  of  R  Ohms  in  series 
with  it}*  C  is  the  capacitance  tn  farads. 

(a)  Again,  solve  for  C. 

(bMf  R  is  800  Ohms  and  T  is  0.2  seconds,  what  is  C? 
{7J  T  =  UR  is  a  like  formula  for  aco//  and  resistor  in  series  only  this  time  T  is 
the  time  (in  seconds  again)  it  takes  for  current  {not  voltage)  to  reach  63%  of  its 
final  value,  L  is  inductance  in  Henrys. 

{a)  Solve  for  L 

(b)  If  T  is  0,003  seconds  and  R  is  35  Ohms,  what  is  L? 

(8)  Bandwidth  ■  WG-  Here  bandwidth  is  the  "half-power"  or  "3-dB-down" 
bandwidth  of  a  resonant  circuit.  The  center  frequency  is  f0  and  Q  is  the  0  of 
problem  4, 

(a)  Solve  for  Q. 

(b)  What  is   the  Q  of  a  circuit  whose  center   frequency  is  1   kHz  and 
bandwidth  is  80  Hz? 

(9)  Q  -  Eout/Ejrv  Another  Q  formula,  frequently  quite  useful!  Eout  '*  ln* 
output  voltage  (of  course}  and  Ejn  is  the  input  voltage  to  a  particular  circuit. 

(a)  Solve  for  Ein< 

(bj  If  Q-  60  and  Eout  is  18  mV,  what  is  Ejn? 

(10}  Q  =  Zt/Xl  Yet  another  Q  formula  (gadsl),  this  time  for  a  parallel 
resonant  circuit,  and  again  quite  useful.  Z\  is  the  impedance  (in  Ohms)  across 
the  parallel  circuit  and  Xj_  is  the  coil's  reactance  in  Ohms. 

(a|  Solve  for  X\_, 

(b)  If  the  Q  is  35  and  ZT  is  50  kO,  what  is  XL? 

(11 J  0  ■  Aetj/Aec.  This  is  a  tube  amplifier  formula.   *j  (the  Greek  letter  mu,  the 

Continued  on  page  139 


20 


RESONATES  YOUR  TOWER 
ON  10,   AND   80   I 


// 


Q& 


ffc==JL 


Imagine  using  your 
entire  tower  and  pre- 
sent beam  system  as  a 
complete  low  angle 
radiator  on  40  and  80 
meters.  It  is  common 
knowledge  that  a 
dipole  or  inverted-vee 
must  be  at  least  V2 
wave  (ength  high  {120 
feet  high  on  80 
meters!)  in  order  for  it 
to  be  a  low  angle 
radiator.  But  yoyr  ex- 
isting tower,  if  fed 
with  the  Stuart  Elec- 
tronics toujca  Tunc* 

can  be  made  to  be  an 
optimum  low  angle 
radiator  on  40  and  80 
meters.     The     Stuart 


TOUKATUnift  can  be 

installed  and  easily 
adjusted  to  a  low  swr 
on  any  tower  no  mat- 
ter what  the  ilim  or 
tvpe.  Tower  can  be 
grounded  I  Of  not. 
Radials  not  necessary 
No  more  haywire  ap- 
pearance of  drpoles 
and  l-V's  Even  your 
wife  will  love  it  The 
Stuart  TOUIERTUnCfl 
takes  up  virtually  no 


extra  space 
ly  out: 


but  great- 
erf  orms 
dJ0oles  and  TV's  at 
the  same  height  plus  it 
is  easily  adjustable 
from  ground  level. 
Start  making  better 
contacts  on  the  40 
and  80  meter  bands 
with  an  (antenna 
vy stern  that  really  gets 
out  The  Stuart 
TOLUEfl  TUnffi  will 
handle  500  watts  out- 
put 


C*  ® 


itffrto 


«Ak. 


/ 


We  are  so  confident 
that  you  will  like  il  that 
we  offer  a  30  day 
money  back  futrtnira 
if  you  are  in  any  way 
dissatisfied  Price  of 
*129  95  includes  %hipp- 
rng  in  continental 
nited  States. 


stuartXelectronics 

75S  M*  WAIN  ST. 
AKRON,  OHIO    44310     S38 


T0R0ID  CORES 


\f  All    the   popular  sizes  and  mixes. 
\     Fast  Service.  Same  day  shipment 

via  first  class  mail  or  air. 
V    No  minimum  order. 

IRON  POWDER  TOROIDS: 


CORE 
SIZE 

WX  7 
5  30 

u  =  10 

M  H  Z 

-MIX  12 
00-200 
MHz 
u=4 

SIZE 

OD 
l*n.| 

PRICE 
USA 

S 

T  ZOO 

120 

ZOO 

3.25 

T  106 

13& 

1  06 

1.50 

TfiO 

!^h 

4b 

8Q 

80 

to* 

57 

47 

21 

MB 

.65 

■T60 

51 

40 

1B 

50 

.55 

T  25 

34 

27 

12 

75 

.40 

RF  FERRITE  TOROIDS: 

CORE 
SIZE 

MIXQ1 
**=125 

.1  70 

MHt 

MIXQ2 

n  -  40 

10  150 

MHz 

linT 

PRICE 
USA 

S 

F-240 

1300 

4O0 

2  40 

GOO 

F  125 

900 

300 

1.2S 

3.00 

F87 

GOO 

190 

X7 

2.05 

F  50 

500 

190 

m 

f_Z5 

F  37 

400 

140 

,37 

1.25 

F  23 

1 90 

€0 

-'  3 

1.10 

Chart  shows   uH   per  100  turns. 

FERRITE  BEADS; 


$2.00  DOZEN 

WIDE  BAND  CHOKES 


95*  EACH 


TO  ORDER:  Specify  both  core  size 
and  mix  for  toroids.  Packing  and 
shipping  50  cents  per  order  USA  and 
Canada.  Caliiomians  add  6%  sales 
tax, 

Fast  service.  Free  brochure  and 
winding  chart  on  request. 


PI 


PALOMAR 


M 


BOX  455.  ESCONDIDO,  CA  92025 
Phone:  <714>  747-3343 


all  major  brand 

names  of 
amateur 


KDK  •  B&W  •  YAESU  •  DRAKE 
HEIGHTS  •  (COM  •  MFJ  •  NYE 
SWAN  •  TELREX  •  TEN-TEC 
VHF  ENG  •  WILSON  •  MOSLEY 
KLM  •  CUSHCRAFT • LARSEN 
REGENCY  •  HUSTLER  •  CDE 
ANT.  SPEC.  •  DENT  RON 

. . .  and  many  more. 

>full  factory 
authorized  service 

immediate  delivery 

•competitive  prices 


motif  cftarge 


VISA 


large  inventory 
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S.  M.  Allen  K4JEM 

3  OB  Victoria  Ave- 

Fort  Walton  Beach    FL  52548 


The  New,  Improved 


// 


Best  Keyer  Yet 


n 


updating  MINl-MOS 


When  1  became  the 
owner  of  a  brand 
new  TS-520D,  I  became 
somewhat  ashamed  of  m\ 
Radio  Shack  straight  key.  I 
looked  around  at  several 
different  keyers  and  decided 
that  the  best  I  had  seen,  by 
far,  was  the  MINl-MOS  by 
WA6EGY.1   I  left  fingerprints 


all  over  the  article  for  quite  a 
while,  and  then  Santa  Claus 
delivered  a  beautiful  new 
HK-1  dual -I  ever  squeeze 
paddle  from  Ham  Radio 
Center.2  I  was  now  forced  to 
quit  fingering  the  pages  and 
start  building. 

Now,    being    the   type   of 
person   I   am,  I  can't  leave  a 

Photos  by  Jim  Gerritz  WA4FMA 


perfectly  good  design  alone, 
even  one  as  beautiful  as  the 
MINl-MOS.  After  much 
searching,  I  was  finally  able 
to  make  two  changes  that,  I 
think,  add  the  icing  to  the 
cake.  The  two  changes  are 
independent  of  each  other,  so 
both,  either,  or  neither  can  be 
incorporated. 


Final  happy  combination:  M/N/-MOS+,  HK-1  squeeze  paddle,  and  TS-520D. 


Mod.  1  is  quite  simple*  In 
the  original  keyer,  the  base  of 

the  paddle,  if  an  external 
paddle  is  used,  is  not  at 
ground  but  at  -9  volts.  If  you 
are  as  violent  on  CW  as  I  am, 
or  if  your  shack  is  as  messy  as 
mine,  there  is  a  very  real 
possibility  that  the  paddle 
base  could  come  in  contact 
with  ground,  vastly  reducing 
battery  life.  By  replacing  the 
cross-coupled  NAND  gates 
used  for  dot  and  dash  storage 
with  a  dual  type  D  flip-flop, 
used  for  set-reset,  the  paddle 
base  is  now  at  +Vdd, 
which  is  chassis  ground.  The 
only  thing  that  is  not  obvious 
is  the  fact  that,  with  both  the 
set  and  reset  inputs  to  the 
4013  flip-flop  high,  both  the 
Q  and  Q  outputs  go  high. 
This  feature  is  necessary  to 
make  the  keyer  work  as  origi- 
nally designed* 

Mod.  2  is  a  little  more 
complex,  One  thing  I  had 
noticed  when  working  CW  is 
that,  as  the  speed  goes  higher, 
character  spacing  seems  to 
disappear,  I  hoped  that  my 
CW  didn't  exhibit  this  phe- 
nomenon, but  I  wanted  to  be 
sure.  I  wanted  automatic 
character  spacing*  1  also 
decided  that  I  didn't  need,  or 
want,  the  built-in  sidetone 
oscillator,  since  there  was 
already  one  in  the  TS-52QD, 
This  freed  up  two  2-input 
NOR  gates  and  one  2-input 
OR  gate  for  other  uses.  By 
adding  one  quad  2-input 
NAND  gate  (4011),  I  could 
get  my  automatic  character 
spacing. 

Now  for  those  of  you  who 
may  have  forgotten,  the 
MINl-MOS  does  not  just  gen- 
erate dots  and  dashes,  but 
dot/space  and  dash/space 
pairs.  When  U3A  is  set,  an 
clement  two  dot  lengths  is 
sent,  first  a  dot  (1  dot  length) 
and  then  a  space  (1  dot 
length).  When  U3B  rs  set,  an 
clement  four  dot  lengths  long 
is  sent,  first  a  dash  (3  dot 
lengths)  and  then  a  space  (1 
dot  length).  In  order  to  get  a 
character  space  (3  dot 
lengths),  a  space  2  dot  lengths 
long  had  to  be  added  to  the 
end  of  the  element  being  sent 
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Fig.  L  Mod.  I  to  place  paddle  base  at  chassis  ground  (+  V^tf). 
Second   U1A    Q  output   goes    to    U2B   if  Mod.    2   is  not 

incorporated  or  to  USA  if  Mod.  2  is  incorporated,  UI:  4013. 


at  the  appropriate  time*  This 
is  done  by  telling  the  keyer  to 
send  a  dot  element,  but 
inhibiting  the  output. 

Referring  to  Fig.  2,  the 
operation  is  really  quite  sim- 
ple, Whenever  an  element  is 
sent  by  the  MINI-MOS,  the 
output  of  U4D  goes  low.  This 
is  fed  to  a  set-reset  flip-flop 
consisting  of  U8C  and  USD, 
This  flip-flop  sets  with  the 
first  element  sent  and  remains 
set  until  it  is  reset  by  the 
initiation  of  the  character 
space.  This  flip-flop  says, 
"Something  has  been  sent, 
and  a  character  space  needs 
to  be  sent"  The  output  of 
this  flip-flop  is  sent  to  AND 
gate  U2B.  The  other  input  to 
U28  comes  from  the  output 


of  U4A,  the  clock  control 
line.  As  long  as  a  dot  or  dash 
element  is  being  sent,  this  line 
is  low,  but,  when  all  elements 
have  been  sent,  it  goes  high. 
Therefore,  the  output  of  U2B 
says,  "Something  has  been 
sent,  and  the  sending  is  over. 
Start  a  character  space/'  The 
output  of  U2B  sets  another 
set-reset  flip-flop  formed  by 
U7Cand  U7D. 

When  this  flip-flop  is  set, 
several  things  happen.  First, 
the  low  output  of  U7C  goes 
through  USB  (which,  along 
with  USA,  has  replaced  U2B 
in  the  original  circuit)  and 
sets  U3A,  starting  the  dot 
element  sequence.  Second, 
the  high  output  from  U7D 
goes  to  U6D  (which  has  been 
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"< 


Front  panel  view,  It's  nice  and  uncluttered.  Note  the  lack  of 
power  switch. 


UIA  OUTPUT 

OR 

UIA  It  OUTPUT 


U44    OUTPUT    * — * 


*V4d~Ufi  PIN  14 
•Vu+UB  Pl*i  7 


U4D  INPUT 


12       S2 "  AUTOSPACe 

lOQK     ON 

*Wn    ■    n    >U4D 

OUTPUT 


Fig,  2.  Mod.  2  to  add  automatic  character  spacing  (also 
removes  sldetone  oscillator),  USA  and  USB  replace  U2B  in  the 
original  circuit.  Pin  1  of  USA  comes  from  U1AQ  output  if 
Mod.  I  is  incorporated,  U6D  is  inserted  between  U6C  output 
and  U4D  input.  US:  401 L 


inserted  between  U6C  and 
U4D  in  the  original  circuit), 
inhibiting  the  dot  that  would 
normally  be  sent  at  this  time. 
Third,  the  low  output  from 
U7C  is  also  sent  to  the 
U8C/U8D  flip-flop,  resetting 
it.  Now,  after  one  dot  length, 
the  Q5  output  of  U5  goes 
high,  indicating  that  a  dot 
was  sent  (except  that  we 
inhibited  it  at  U6D)  and  that 
a  space  is  now  being  sent. 
This  signal  is  used  to  reset  the 
U7C/U7D  flip-flop.  When 
U5Q5  goes  back  low,  the 
sequence    is    complete,    and 


normal  operation  may  now 
proceed.  The  auto  space  can 
be  disabled  by  removing  the 
set  input  to  the  U8C/U8D 
flip-flop.  This  is  done  with 
S2. 

If  you  wish  to  retain  the 
sidetone  oscillator,  you'll 
have  to  add  another  IC,  as 
shown  in  Fig.  3. 

As  you  can  see  from  the 
photographs,  I  built  my 
MINI-MOS+  using  wire-wrap. 
I  was  not  particularly  inter- 
ested in  making  it  very  small. 
I  used  mine  for  a  while  just 


Inside  view.  MINI-MOS+  was  built  mostly  with  wire-wrap.  IC 
sockets  were  glued  to  the  perfboard  and  flea  clips  were  used 
for  discrete  components.  UI  is  on  the  right,  and  US  is  out  of 
the  picture  on  the  left  The  little  box  in  the  right  rear  is  an  rf 
filter  made  of  sing/e<lad  circuit  board  and  WOO  pF 
feedthroughs  on  the  dot,  dash,  and  key  fines.  Battery  is  at  the 
left  rear,  wrapped  in  foam. 
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iMC   OUTPUT 


MAO    IWUT 


Close-up  of  perfboard  mounting  and  rf  filter  Perfboard  was 
mounted  itsing  3/4-inch  squares  of  Pfexiglas™  glued  to  the 
perfboard  and  chassis. 


loose  on  the  desk  and  had  no 
trouble  with  rf,  except  occa- 
sionally on  10  meters.  Once 
in  the  metal  box,  no  prob- 
lems were  encountered.  For 
you  guys  with  sharp  eyes,  the 
16-pin   IC  is  a  4020  that  I 


used  in  place  of  the  4024  in 
the  original  circuit.  I  just 
happened  to  have  a  4020,  and 
there  is  no  difference  in  the 
operation* 

Operation     is     straight- 
forward with  no  glitches.  The 


*Vdd-*U9    PIN  14 
-¥»•-•  US   Pih   7 


uae  input 


-= *  lift    QS    OUTPUT 

MHO    W4PUT 


*  U2B   OUTPUT 


Fig.   3.   Change  to  Mod.   2  If  side  tone  oscillator  is  to  be 
retained.  A  second  new  fC  (U9)  must  be  added.  U9;  400L 


only  idiosyncrasy  is  that  only 
a  dash  may  be  stored 
while  the  keyer  is  sending  a 
character  space.  This  is  be- 
cause the  keyer  thinks  it  is 
sending  a  dot  while  sending  a 
character  space.  The  auto- 
matic character  spacing  forces 
you  to  use  the  squeeze  paddle 
properly,  Not  only  does  it  do 
what  it  is  designed  to  do, 
force  proper  spacing  between 
characters,  but,  if  you  allow  a 
little  extra  time  between  ele- 
ments, it  will  throw  in  a 
character  space.  Sending 
MARMI  instead  of  QRZ  dur- 
ing a  con  lest  is  embarrassing. 


However,  if  you  persist  with 
the  automatic  character  spac- 
ing,  you  will  notice  a 
dramatic  improvement  in  the 
quality  of  your  CW. 

With  these  two  minor 
mods,  the  MINI-MOS+  will 
do  anything  any  other  keyer 
will  and  will  do  it  cheaper 
and  with  much  less  power 
consumption.  Build  one  — 
you'll  like  it,  ■ 

References 

1  Erich  A.  Pfeiffer  WAGEGY, 
"MIN^MOS  -  The  Ben  Keyer 
Yet?",    73,  Aug.,  1976,  page  38. 

2 Ham  Radio  Center,  Inc.,  8342 
Olive  Blwi,  St,  Louis  MO  63132. 


April 


28,  29,  30. 
At  Hara  Arena, 
on,  Ohio 

This  years  Dayton  Hamvention 
promises  to  be  the  biggest  and  best  yet! 


Dayt 


Start  with  more  exhibit  and  flea  market 

space  than  before.  Then:  •  informative 
programs  •  new  products  •  technical 
sessions  •  ARRL  and  FCC  forums  • 
special  and  group  meetings  •  ladies* 
programs  •  transmitter  hunts  •  total 
value  of  prizes  exceeds  $15,000. 

Top  it  all  off  with  the  Grand  Banquet 
Saturday  evening  April  29, 


If  you  have  registered  within  the  last 
3  years  you  will  receive  a  program  and 

information  brochure  in  March. 

Admission  $3  in  advance,  $4  at  the  door 
Saturday  night  banquet  $8  per  person. 
Flea  Market  space  bs  to  $8  per  space 
depending  on  number  of  spaces.  At  door 
only,  Make  check  payable  to:  Dayton 
Hamvention.  P.O.  Box  44,  Dayton, 
Ohio  45401. 

For  special  hotel/ motel  rates  and 
reservations  information  write  to  above 
address.  Inquiries:  call  513-854-4126. 

See  you  at  the  world's 
largest  Ham  Convention! 
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GET  YOUR  GROUP 
TOGETHER! 


If  you're  in  one  of  the  many 

areas  saturated  with  2  meter  re- 
peaters, select  220  as  your  logical 
alternative. 

If  you've  been  holding  back 
because  of  the  "Class  E"  threat 
you  need  wait  and  worry  no 
longer,  ft's  off  the  docket. 

If  you've  been  afraid  of  the 
cost  —  your  fears  are  unfounded. 


For  less  than  S200  per  member 
your  group  can  acquire  a  com- 
plete 200MHz  repeater  system  in- 
cluding Clegg  FM-76  and  mobile 

antenna  for  each  participant. 

Phone  toll  free  today  for  com- 
plete details  on  the  Model  376 
repeater,  652  Duplexer,  ASP 
antenna  and  Clegg  FM-76  trans- 
ceiver group  program! 


Toll  free  1-800-233-0250. 
In  Pennsylvania  call  collect  717— 
299-7221. 

Or  write: 

Clegg  Communications  Corp. 
1911  Old  Homestead  Lane 
Greenfield  Industrial  Park  East 

Lancaster,  PA   17601 


C3 


FOR  FASTER  SERVICE' 


Let  Clegg  engineer  and  supply 

your  220  system  now! 
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The  Powerful 

Grounded  Antenna 


thrives  on  poor  soil 


H,  Warren  Lulkin  W0S/J 
1219  Racine  Si. 
Aurora    CO  80011 


T 


he    Beverage,    or    wave 
antenna,1     has     been 

around  for  a  long  time  and, 
over  the  past  several  decades, 
has  been  employed  by  com- 
mercial,  military,  and,  to  a 
lesser  extent,  radio  amateur 
users.2  The  Beverage  is  basi- 
cally a  specialized  antenna 
system  which  is  normally  uti- 


lized at  low  frequencies  or  on 
the  lower  part  of  the  high- 
frequency  spectrum, 

The  Beverage  belongs  to 
the  family  of  longwire  an- 
tennas and  can  be  considered 
a  cousin  of  antennas  such  as 
the  longwire,  V-beam,  rhom- 
bic, and  fishbone.  The  charac- 
teristic that  makes  the  Bever- 
age different  from  its 
"cousins"  is  the  way  that  it 
operates.  These  differences 
become  apparent  when  one 
considers    its    unusual    wave- 


generating  properties,   rather 
than  its  physical  makeup. 

At  first  glance,  the  Bever- 
age seems  to  be  nothing  more 
than  a  longwire  with  a  resis- 
tor at  the  far  end.  (See  Fig* 
1.)  Examination  of  Its  elec- 
trical properties  reveals  that 
this  longwire-type  antenna 
can  be  excited  or  fed  the 
same  way  as  any  other  an- 
tenna with  a  similar  feedpoint 
impedance.  So  what  we  have 
here  is  an  antenna  that  looks 
similar  to  and  can  be  driven 


like  any  other  array  of  similar 
physical  and  electrical  proper- 
ties* 

So  far  so  good,  but  Mr.  H* 
H,  Beverage  and  a  couple  of 
his  colleagues  modified  the 
antenna  to  operate  in  a  man- 
ner quite  different  from  the 
normal  longwire.  Let's  have  a 
further  look  at  this  antenna 
to  see  just  how  different  it 
really  is. 

First,  the  antenna,  posi- 
tioned horizontally  over  the 
ground  on  Earth,  transmits 
not  a  horizontal  wave,  but  a 
vertical  wave.3  Secondly,  this 
antenna  does  not  rely  on 
good  earth  conductivity  for 
effjcienl  operation,  as  do 
other  antennas,  but  quite  the 
opposite.  In  other  words,  the 
poorer  the  earth's  conduc- 
tivity, the  better  the  Beverage 
works.  For  example,  dry, 
sandy,  or  rocky  earth  under 
the  antenna  produces  good 
results,  and,  conversely,  moist 
or  swampy  ground  or  sea 
water  produces  poor  results. 
The  theory  of  operation  of 
the  Beverage  antenna  is  that 
the  wave  traveling  down  the 
antenna  wire  moves  faster 
(further)  in  a  gven  time 
frame  than  the  wave  in  the 
earth  under  the  antenna,4 
causing  the  wave  front  to  tilt 
forward  toward  the  termi- 
nated end.  This  wave  tilt  pro- 
duces a  low  vertical  angle  or 
radiation,  which,  of  course, 
enhances  its  DX  capability, 
When  the  antenna  is  used  for 
both  transmission  and  recep- 


Some  of  the  bits  and  pieces  for  the  Beverage. 


Installing  the  1  kW  broadband  balun  on  the  feed  pole.  The 
first  two  poles  of  my  rhombic  are  used  to  support  the 
bevervge.  The  remaining  poles  are  20  *  long. 
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Fig.  I. 


lion,  the  low  vertical  angle  is, 
as  might  be  expected,  fully 
reciprocal. 

Amateurs  using  the  Bever- 
age on  the  low-frequency 
bands,  such  as  160,  80,  and 
even  on  40  meters,  have 
found  the  antenna's  low  ver- 
tical wave  angle  very  bene- 
ficial in  bringing  in  low-angle 
DX  signals  and,  at  the  same 
time,  attenuating  the  ''local" 
or  high-angle  interference. 
(Sec  Fig.  2.) 

The  Beverage  will  give 
good  performance  with  a 
length  as  short  as  one  wave- 
length* As  with  the  standard 
longwire,  V-beam,  or  rhom- 
bic, the  more  wavelengths, 
the  greater  the  gain,  up  to  a 
point.  That  is  to  say  that 
extremely  long  Beverage  an- 
tennas exhibit  a  drop*off  in 
pin.  The  best  height  for  the 
antenna  is  from  about  1 2  feel 
(3.7  meters)  to  15  feet  (4.6 
meters)  above  ground.  Below 
12  feet,  the  gain  falls  off 
rapidly,  and  above  15  feet, 
there  is  little  increase  in  gain. 

The  characteristic  imped- 
ance  of  the  single* wire  an- 
tenna is  approximately  500 


Left  to  right,  front  row  —  wattmeter^  vswr  meter,  wattmeter  coupler,  and  dummy  load.  Second 
row  —  bafunt  commercial  single-wire  tuner ,  and  home-built  transmatch. 


Ohms,  Two-  or  three-wire 
models  can  be  employed, 
with  a  corresponding  reduc- 
tion in  antenna  impedance* 
Inasmuch  as  the  antenna  is 
terminated  with  a  noninduc- 
tive  resistor  of  a  value  equal 
to  the  characteristic  imped- 
ance, it  is  nonresonant  and 
therefore  is  efficient  over  a 
very  wide  frequency  range. 
The  terminating  resistor  need 
dissipate  only  about  one-third 
of  the  power  fed  to  the  an- 
tenna. The  antenna  can  be 
fed  in  a  number  of  ways, 
some  of  which  are  shown  in 
Fig.  3. 

How  well  does  the  Bever- 


age perform?  It  does  unusu- 
ally well  when  operating  on 
the  lower  frequencies.  For 
example,  a  four-wavelength 
Beverage,  operating  on  80 
meters,  outperformed  a 
Doublet  200  feet  (60  meters) 
above  ground,  when  I  oper- 
ated them  in  a  recent  DX 
contest.  For  the  city-d welling 
amateur,5  the  length  of  even 
a  one-wave  length  Beverage 
may  prove  a  bit  of  a  squeeze, 
but  there  may  well  be  some 
ways  to  overcome  this  prob- 
lem, such  as  the  "loan"  of 
some  extra  space  by  a 
friendly   neighbor.    Put  up  a 
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Beverage  if  you  can;  it  is  a 
fine  antenna.  ■ 

References 

1.  H.H.  Beverage,  CW.  RiceP  and 
E.W.  Kellogg,  'The  Wave  An- 
tenna/' Trans.  A.t.E.E.,  Vol.  42, 
pp.  215-266. 

2.  The  ABRL  Handbook,  13th 
Edition,  Chapter  16,  p.  294. 

3*  The  wave  front  is  actual  I  v 
elliptical  because  a  small  amount 
of  the  horizontal  component  is 
out  of  phase. 

4>  Not  just  the  surface  soil,  but 
also  the  earth  to  a  considerable 
depth  under  the  antenna  con- 
tributes to  the  conductivity. 
5.  My  Colorado  QTH  is  urban, 
but  the  Wyoming  QTH  is  5,000 
acres,  allowing  almost  anything  in 
the  way  of  antennas  and  towers. 
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qu   ffoo-ns    don't   vv*,r    croj!" 


prompt  answer  to  any  question  I  have 
asked  them. 

Charles  FL  Green  K4KBH 
Engtewood  FL 


from  page  12 

batteries  run  down,  and  you  may  be 
sure  it  will  be  the  same  as  the  one  I 
now  have.  No  GEr  even  if  free.  I  have 
written  to  QST  on  this,  but  have  no 
knowledge  that  they  ever  passed  it  on. 
I  am  now  using  a  Radio  Shack  22-010 
transistorized    signal    tracer.    To    use 


O  +  -  -r .         *. 7*  »  -  -    ■  4. 


one,  set  it  on  rf,  bold  the  clip  on  the 
lead  about  two  inches  below  the  left 
nipple,  and  hold  the  case  firmly 
against  the  left  ear,  so  as  to  gel  a  good 
ground  connection. 

It  is  always  a  great  pleasure  to  have 
3  very  good  result  from  any  product, 
and  I  want  to  say  I  am  most  happy 
with    the  Medtronic,   and  with  their 


SUPPORTING  A  SLEEPER 

One  of  our  members,  Don  Sleeper 
W10NK,  who  has  a  future  retirement 
home  in  Dennis,  has  appealed  to  the 
courts  after  losing  his  appeal  to  the 
Regional  Historic  Commission  to  keep 
his  6S'  Rohn  25G  fold  over  tower  on 
that  property. 

Labeling  it  "visual  pollution/'  the 
Old  King's  Highway  Historic  District 
Committee,  on  August  11,  1977, 
ordered    the    removal    of    the    tower 


despite  the  tact  that  it  fully  complied 
with  the  Dennis  zoning  bylaw.  When 
Sleeper  asserted  his  constitutional 
rights  to  maintain  his  antenna  in 
pursuit  of  his  hobby,  the  Historic 
Commission  ruled:  "There  is  no  such 
right  where  the  structure  involved  is  as 
grossly  inappropriate  as  that  under 
consideration." 

Sleeper's  appeal  to  the  courts  is  a 
test  of  the  authority  of  the  local 
committee  and  the  Regional  Historic 
Commission.  Losing  the  appeal  could 
establish  a  detrimental  precedent  on 
the  "appropriateness"  of  amateur 
towers  in  historic  districts. 

To  date,  the  ARRL  Legal  Kit  has 
been   most    helpful,    and    there   is  a 

Continued  on  page  34 
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J.  a  Chape/  W9HDA 
2149  Wiggins  Avenue 
Springfield  IL  62704 


How  To  Cut  Costs 


On  Power  Supplies 


using  Radio  Shack  components 


While  at  my  local  elec- 
tronics department 
store  (also  known  as  Radio 
Shack),  I  discovered  a  new 
kind  of  kit  that  is  available. 
The  one  in  particular  that 
appealed  to  me  was  the  Dual 
Variable  Power  Supply, 
catalog  number  277-1 12,  The 
official  listing  in  the  catalog  is 
(MS  volts  with  plus  or  minus 
operation  at  1  Amp.  It  also 
has  variable  current-limiting 
with  dual  or  independent 
voltage  tracking  for  the  plus 
and  minus  supplies.  Also,  it 
stated,  an  optional  5-volt 
1-Amp  fixed  output  is  avail- 
able. The  complete  package, 
with  all  parts  except  hard- 
ware and  case,  sells  for 
$77,1 7.  However,  the  project 
board  (PC  board),  front  panel 
label,  meter  scales,  and  in- 
structions can  be  purchased 
for  $4.99.  It  is  these  latter 
items  that  were  of  interest  to 
me. 

Since  I  have  been  doing 
considerable  experimenting 
with  op  amps  and  !C  re- 
ceivers, I  decided  to  give  the 
kit  a  try.  The  dual  12-  to 
1 5-volt  range  was  badly 
needed. 

The  worst  part  of  any 
home  construction  project  is 
the  etching  of  a  circuit  board. 
With  the  PC  board  already 
etched,  drilled,  and  labeled, 
the  worst  part  of  the  project 
is  over. 

Having  a  large  junk  box 
and  not  much  ready  cash  like 
most  hams,  I  proceeded  to  go 
through  the  parts  list  in  the 
manual,  locating  all  readily 
available  parts  that  I  might 
have.  Most  of  the  resistors 
except  the  low  values,  most 
capacitors  except  the  large 
capacities,  switches,  pots, 
transformers,  and  hardware 
were  located  in  the  junk  box. 
After  a  total  expenditure  of 
$23.47  plus  sales  tax,  I  had 
the  remainder  of  the  parts 
required. 
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1.  Metering  —  see  Fig.  1. 

2.  Current  limiting  —  $ee  Fig.  2. 

3.  Output  transistors 

+  supply  —  Q1 0  and  R45  eliminated 

-  supply  -  Q9  and  R46  eliminated 

No  wiring  changes  are  required  except  to  leave  out  parts* 

4.  Output  terminals  —  see  Fig.  3- 

5*  Output  power  transistors  are  mounted  directly  to  heat  sinks 
(collector).  Sinks  are  attached  to  cabinet  with  nylon  screws  and  nuts  to 
provide  electrical  isolation, 

6,  Transformers  T1  and  T2  are  wired  the  same  but  changed  from  2 
Amp  to  1  Amp,  25.2  V  ac  output. 

Table  7.  Circuit  c flanges, 


♦TO   44    *OUT 
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2  POLE,  *  POS     SWITCH 
flO^iA    METER 
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Fig.    h   Metering  circuit  changes,   Arrangement:  Po$.    1 

voltage;  Po$.  2 voftage;  Pos.  3  —  +  current;  Pos*  4 

current 
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Several    Items    should    be 
pointed  out  at  this  stage.  If 

the  existing  parts  are  used, 
make  sure  that  the  part  is 
good  and  really  the  value  that 
you  think  it  is.  A  switch  I 
used  from  the  Junk  box  had 
badly  burned  contacts  and 
caused  no  end  of  problems 
and  burned-out  transistors 
during  the  initial  checkout. 
Parts  can  be  substituted  for 
the  actual  RS  part  number. 
Do  make  sure  that  the  size  of 
the  substitute  part  is  the 
same,  or  the  holes  will  be 
wrong  on  the  PC  board.  The 
transistors  are  readily  sub- 
stitutable,  provided  that  the 
same  type  (NPN  or  PNP), 
power  dissipation,  and 
approximate  gain  are  used. 
Mechanically,  the  transistors 
should  also  be  the  same,  for 
reasons  given  above. 

The  assembly  of  the  PC 
board  is  presented  well  in  the 
manual,  with  each  part  listed 
and  pictures  of  the  board  also 
included.  There  is  plenty  of 
room  for  the  parts,  and  every- 
thing goes  together  nicely  if 
the  parts  are  the  same  or 
similar  to  those  recom- 
mended. It  took  several  hours 
to  locate,  check,  and  install 
all  the  parts  on  the  board,  but 
il  is  a  professional-looking 
package  when  finished. 

The  meter  used  should  be 
the  same  as  listed,  since  the 
package  contains  a  stick-on 
decal  scale  to  convert  from 
the  existing  microamps  to 
volts  and  Amps.  It  is  a  little 
tricky  getting  the  new  scale 
under  the  meter  needle,  but 
the  result  is  an  immediately 
calibrated  scale  that  really 
looks  sharp. 

A  complete  review  of  the 
circuit  diagram  revealed  no 
place    to    add    the    so-called 


optional     5-volt     supply.     In 
fact,  there  is  no  provision  on 

the    board    nor    is    anything 
mentioned   in   the  manual  In 


this  regard*  It  appears  that  a 
design  change  was  made  along 
the  way,  and  the  correction 
was  never  made  in  the  catalog 


description.      Any     5-volt 
supply    should    probably    be 
built  separately  anyway. 
The     major     d  t  f f  e  rence 
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F/ff,  2.  Current  limiting 
changes.  Delete  RSI,  R52, 
R53,  R54,  R55f  R32t  R33, 
R48t  R49t  and  RSO.  (a)  S6  is 
eliminated  and  replaced  as 
shown.  Values  give  current 
limiting  at  about  500  mA.  (b) 
55  is  eliminated  and  replaced 
as  shown,  also  500  mA  cur- 
rent limiting. 

between  this  and  other  kits  is 
that  all  of  the  mechanical 
parts  except  the  board  have 
to  be  done  by  the  kit  builder. 
The  case  and  any  of  the  other 
related  parts  have  to  be 
drilled,  reamed,  and  lined  up. 
Meter   and    switch   holes  do 
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Fig.     3.     Output 
changes. 


terminal 


take  some  time  and  effort. 

Being  of  the  conservative 
and  innovative  type,  several 
improvements  occurred  to  me 
during  the  construction. 
Instead  of  two  $8  meters,  a 
single  meter  and  a  99^  2-polc 
4-position  switch  were  used. 
This  also  eliminated  the  two 
volt- Amp  switches-  The  two 
voltage  and  two  current  read- 
ings  can  be  handled  nicely  by 
this  switch  change.  The  only 
drawback  is  the  loss  of  simul- 
taneous readings  of  voltage  or 
current.  Also,  instead  of 
several  current-limit  positions 
and  related  resistors  and 
switches,  a  maximum  current 
limit  of  about  one-half  Amp 
was  substituted  with  a  saving 
in  size,  current-limit  resistors, 


and  transformer  rating. 
Instead  of  2- Amp  trans- 
formers, a  1-Amp  was  used  in 
each  supply.  By  reducing  the 
available  output  current,  the 
need  for  the  second  output 
transistor  in  parallel  in  each 
supply  is  eliminated.  The 
binding  posts  were  changed 
to  red  for  positive  output, 
metallic  for  ground,  common 
for  each  supply,  and,  lastly, 
black  for  minus. 

A  4"  x  5"  x  6"  case  was 
used  to  house  the  entire 
power  supply  instead  of  the 
high-price  case  listed.  The 
final  unit  contains  one  meter, 
a  voltage-current  selector 
switch,  and  only  one  power 
transistor  for  each  output. 
The  front  decal  provided  was 
modified  with  some  cutting, 
trimming,  and  pasting  over, 
but  it  definitely  improved  the 
appearance  of  the  box. 

After  the  early  problems 
of  the  bad  switch  and  blown 
transistors,  the  unit  per- 
formed well.  In  fact,  it  has 
been  used  for  four  months 
without   any   problems.   The 


checkout  of  the  unit  is  easy, 
if  good  or  new  parts  are  used. 

The  calibration  is  also  easy,  if 
any  kind  of  a  standard  VOM 
or  similar  meter  is  available. 
The  voltages  are  easily  set,  as 
are  the  current  readings. 
Ripple  voltage  is  almost 
unmeasurable,  and  the  regula- 
tion is  excellent. 

That  is  about  the  whole 
story  of  the  new  kit.  What  is 
intriguing  about  this  concept 
is  that  all  of  the  parts  or  none 
of  the  parts  can  be  provided 
from  the  junk  box,  and  yet 
the  result  is  the  same.  Also, 
changes  can  be  made  by  the 
kit  builder  to  better  suit  his 
requirements  or  pocketbook. 
The  end  result  is  a  fine-per- 
forming power  supply,  with 
the  actual  cash  outlay  depen- 
dent upon  the  quality  and 
quantity  of  available  parts. 
The  power  supply  design  is 
excellent.  The  remaining 
question  is:  How  well  stocked 
is  your  junk  box?  Or,  how 
well  stocked  is  your  pocket- 
book?  The  choice  with  this 
kit  is  yours!  ■ 


VERTICALS  -  MOLES  - 


TRAP  VERTICAL  ANTENNAS 
No  antenna  lunar  twrtded  —  Full  legal  po**r  limn — 
fully    Assembled    and   ready    lor    op***! too    -    NO 
r«<]4«tl  required    -11  VSWR  to  50  OHJ4  CUK 
MODEL  BANDS  NT  PRICE 

1V-215  20  13'  »*4.95 

TV -4215  4  0  20   It,  22f  »44.95 

TV-84215        30  40  20  15  30*  $69.95 

HIGH  PERFORMANCE 

COMPACT  VERTICAL  ANTENNAS 
U»e*   'lap  loading'   for  reduced  sue  and  maximum 
•if+ciency        UH  2  o»  more  to  farm  a  phased  array 
—  No  antenna  lunar  needed  —  Folds  to  5*  pack-age 
MODEL  QAPlpS  MT  PHICE 

CV  J60  160  23*  544,95 

CV-BO  iO  20*  5J9.95 

CV-40  40,15  15'  *3*,95 

CTV-A040        80/40/15  20*  *59.95 

AO  1-10  Meter  Conversion  Kit  —  add  10  meter 
coverage  to  any  Antenna  5uor  vertical  ....   $9.95 

AH  v  art  teats  include-  ground  post 
plus  att  mounting  hardware 


APARTMENT    PORTABLE  -  TRAILER 
AVI  ALLTENNA 

Use  tr\ti  portable  antenna  anywhere  —  Mount*  on 
window  sill  or  patio  railing  —  Sotvei  landlord  pro- 
blems -  10-10  meter!  —  Change  bands  oy  twitch- 
ing preset  inductance  —  Adjustable  lo  1:1  vSWR 
at  any  frequency  —  ]  i*  maximum  extended  height 
—  Ltohl  waigM  —  Under  10  lt».  —  Us*  on  travel 
campers  and  vani  -  Mounts  easily  on  ground  past 
(Included)  or  on  tide  at  camper  or  Van  No 
antenna  tuner  needed  —  Full  legal  power  limit  — 
Fully  assembled  &  ready  for  operation  —Mo  radi4H 
required  —  Fold*  to  5'  package  tor  easy  storage  — 
Ehp-ufl  version  fotdf  to  1' 

MODEL  BANDS  HT  PRICE 

AV-1  »t>10  13' (mix)     M9,95 

PULL  StZE  VERTICAL  ANTENNA 

Fun  quarter  wife  wrncti  can  fa*  configured  tor  10, 
15  or  10  —  No  colls  or  traps  -  No  lunar  needed  — 
VSWR  less  than  1.2:1  over  each  entire  band  — 
Folds  to  5*  package 

MODEL  BANDS  HT  PRICE 

FV-201510     20,15.10  16*  *29.95 


Langtft 

Price 

^Cr- 

S31.95 

aft" 

*2B.9i 

33" 

526,95 

22* 

125.95 

16* 

*24.9S 

130' 

136,95 

66' 

130.95 

130" 

Ml. « 

66* 

135.95 

130' 

136.95 

63- 

131.95 

33* 

120.9  5 

Z  1  BALUN .  19.95  postpaid 

111  ratio,  lakes  place  of  center  insulator. 
h*Fp*  eliminate  Tvi  co»  fitting,  run  le^ai 
oower 


—  Phone  (Orders  Welcome  — 

9:30  to  5:00  —  Mondiy  thru  Saturday 

813  /  5B&-9688 

include  Interbank  No,  and  expiration  dele  on 
credit  card  orders  -  24  hour  shipment.  30  day 
guarantee— For  more  info?  SA5E  or  ls(  elan  stamp 


coamai  cable  &  connector 

RC5r)AU      

Aluminum  radial  wire  — 

No.  H  heavy  duly   .  .  « 
Nylon  guy  f ooe  .,..., 


50'     5.95 
100'     9,9k 


100' 
100' 


3.49 


ANTENNA  SUPERMARKET   P.O.  Boi  1682    Largo,  Fl.  33540     813/585-9688 


FULL  SIZE  DIPOLES 

Model  Bands 

D-60  BO/ 7  5 

D-40  40,  IS 

D  2Q  20 

D-15  15 

O10  10 

FULL  SIZE  PARALLEL  D1PQLE! 

ONI  FEED  LINE 
PDB040  60/75.40.15 

PO4020  40,20.15 

PQ6010  80/75.40,20,15,10 

PD401O  40.20.1 5f  10 

LIMITED  SPACE  DlPOLES 
SP-160  160 

SP-lO  BO/75 

5P*0  40.15 

MSP  1  SHORT  POLE  COMPACT  SYSTEM 
MSP*1  60/?i,40.15  ?0' 

ANTENNA  SHORTENER  KITS  - 

Same  colli  as  the  SP  ft  MSP  seiiei  -  uh  witn  your 

own  antenna 

Srl60  160  130'         *12.95 

5-BO  0O/75  63'         *U.95 

S-40  40.15  33*        *10.9i 

TRAP  DlPOLES  —  Aduiied  —  ready  to  go  —  Rated 
legal  limit 

TD6040  80/75,40  7*' 

TO-4020  40,20  40' 

TRAPS  ALONE 

T-804  0  60/75.40  7B* 

T4020  40,20  *0* 

{Ait  atnive  are  cantptote  with  baturt,  No.  14  anten- 
na wtrtt,  ceramic t  insulators,  100*  nylon  support 
rope,  rated  for  fuH  tagat  limit.  C*n  be  used  a$ 
inverted  V,  MARS,  SWL J 


54  1.95 


S4L95 

536?5 

f  12,95 
*   9.95 


A14 
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Tl  he  operating  controls  on 
oscilloscopes  have  be- 
come so  complex  that  many 
technicians  are  reluctant  to 
use  them.  It  takes  a  great  deal 
of  encouragement  to  get 
them  to  approach  the 
"beasts."  Here  is  a  very  sim- 
ple device  that  needs  none  of 
the  synchronizing  or  delay 
features  of  an  oscilloscope. 

When  used  with  a  more 
complex  oscilloscope,  the 
device  is  connected  to  the 
vertical  and  horizontal  inputs, 
and  the  amplitude  or  gain 
controls  are  set  for  approxi- 
mately .25  to  S  volts  per  cm. 
The  testing  device  has  no 
controls  and  can  be  mounted 
in  a  small  shielded  box.  The 
lest  leads  are  standard  red 
and  black,  with  the  black  lead 
grounded  to  the  box.  The 
box  ground  is  common  with 
the  chassis  of  the  scope. 

Looking  at  Fig.  1.f  it  is 
evident  that,  if  the  test  leads 
are  shorted,  the  vertical  input 
of  the  scope  is  grounded,  and 
the  one-volt  (rms)  ac  source 
appears  across  the  1000-Ohm 
resistor  and  is  applied  to  the 
horizontal  input.  The  result 
on  the  CRT  screen  is  a  hori- 
zontal line.  If  the  test  leads 
are  not  shorted  {open},  the 
vertical  input  sees  the  one 
volt,  but  the  horizontal  sees 
practically  zero  volts  (because 
the  only  current  through  the 
1000-Ohm  resistor  is  leakage 
through  the  approximately 
one-megohm  input  to  the  ver- 
tical amplifier).  Hence  the  re* 
suit  on  the  CRT  screen  is  a 
vertical  line, 

Now,  if  a  good  diode  is 
connected  to  the  test  leads, 
the  picture  on  the  CRT  will 
be  a  combination  of  both 
open  and  short  conditions, 
since  the  diode  will  conduct 
one  way  but  not  the  other 
with  respect  to  the  ac  test 
voltage  source.  This  combina- 
tion results  in  an  L-shaped 
pattern.  Its  orientation 
depends  on  the  polarity  of 
the  diode. 

Reverse  leakage  or  forward 
resistance  in  the  diode  will 
cause  the  lines  to  tilt  from 
their  normal  vertical  or  hori- 
zontal orientation.  The 
degree  of  this  tilt,  estimated 
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The  Quicker,  Slicker 
Transistor  Checker 


against    the    CRT    reference 

graticule,  will  give  an  idea  of 
the  severity  of  the  leakage 
seen.  Known  values  of  resis- 
tance, placed  across  the  test 
leads,  can  be  used  to  calibrate 
the  angles  for  reference  pur- 
poses. 

Diodes  in  a  circuit  can  also 
be  tested.  The  device  in 
which  the  diode  is  mounted 
must  be  disconnected  from 
all  power  and  must  be 
grounded.  This  is  important, 
because  the  common  ground 
is  the  chassis  of  the  test 
device  and  the  chassis  of  the 
oscilloscope.  You  must  be 
free  to  place  red  and  black 
test  leads  from  the  tester  any- 
where within  the  circuit  being 
tested  without  interference 
from  another  ground. 

When  testing  diodes 
already  in  another  circuit,  the 
horizontal  line,  if  tilted,  will 
accurately  measure  any  for- 
ward resistance  in  the  diode 
under  test.  Reverse  leakage 
indications,  however,  are 
equivocal,  due  to  unknown 
parallel  resistances  which  may 
be  in  the  circuit.  If  parallel 
capacity  exists  across  the 
diode,  the  straight  lines  will 


diodes,  too 


become  curved  or  will  "open 
up11  to  show  the  more  famil- 
iar Lissajous  patterns  ob- 
tained with  out-of-phase  con- 
ditions. 

Transistors,  of  course,  can 
also  be  tested,  one  diode  sec- 
tion at  a  time.  The  results  will 
immediately  indicate  leaky, 
open,  or  shorted  transistors- 
When  testing  out-of-circuit 
transistors  from  emitter  to 
collector,  the  usual  reading 
on  this  device  would  be  open. 

Most  technicians  are  famil- 
iar with  the  usual  diode  tests 
which  use  an  ohmmeter. 
Once  having  used  this  device 
with  a  handy  simple  or  not- 
so-simple  oscilloscope,  how- 
ever, the  technician  is  not 
likely  to  go  back  to  the  ohm- 


meter  method.  This  is  so 
much  quicker,  and  the  pic- 
ture on  the  CRT  is  fasci- 
nating. 

After  a  bit  of  practice  with 
this  device,  the  technician  can 
quickly  spot  the  polarity  of 
diodes  and  can  tell  whether 
an  unknown  transistor  is  PNP 
or  NPN  and  which  lead  is  the 
base. 

In  summary,  this  device 
can  be  constructed  for  less 
than  $10.  It  tests  diodes  and 
transistors  quickly  and  safely, 
and  immediately  indicates 
shorts,  opens,  leakage,  for- 
ward  resistance,  and  polarity. 
And,  most  importantly,  it  is  a 
painless  inducement  to  get 
more  people  to  use  their 
oscilloscopes.  ■ 
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Fig.  h  Simple  diode  or  transistor  tester  Use  any  small 
filament  transformer  for  ac  test  voltage  source.  Secondary 
must  be  isolated  from  ground.  Value  of  R  in  Ohms  equals 
[(sea  mltsx  JQQ)-100f. 
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You,  Too, 
Can  Go  Digital 


simple  digital  display 
for  the  H  W-2036 


Here  is  an  easy- to- build 
digital  readout  for 
your  Heath  HW-2036.  It  fea- 
tures    .8"    displayed     digits, 


timed     display,     and     mode 

indication  while  transmitting. 

The    circuit   uses    five   IC 

chips   —  four  BCD-to-seven- 


segment  decoder/drivers 
(7447)  and  one  74121  one- 
shot  multivibrator  —  and  the 
four  seven-segment  LED 
digits. 

The  7447s,  the  741 21,  and 
the  common  anode  digits 
were    obtained    from    James 


Electronics.  I  also  found 
there  a  plastic  instrument/ 
clock  case  with  red  filter, 
which  makes  an  fdeal  housing 
for  the  unit. 

The  circuit  is  shown  in 
Fig.  1.  The  BCD  data  from 
the  three  thumbwheel 
switches  is  fed  to  three  of  the 
digit  drivers.  The  0/5  kHz 
toggle  switch  supplies  logic 
information  to  the  fourth 
driven 

Because  the  digits  are  only 
required  at  night  and  when 
changing  frequency,  they  are 
normally  blanked  by  the  Q 
output  of  the  74121  one- 
shot.  Depressing  the  push- 
button momentarily  turns  on 
the  one-shoL  Its  period  is  12 
seconds,  and  the  high  on  the 
0  output  unblanks  the  dis- 
play. The  use  of  the  digit 
blanking  also  reduces  the 
power  requirement  from  the 
HW-2036's  *11-volt  supply. 
The  added  220  mA  is  only 
required  during  the  un- 
bl  an  king  period  The  +5-volt 
supply  has  an  added  con- 
tinuous drain  of  about  230 
mA,  However,  as  the  normal 
load  on  this  supply  in  the 
HW-2036  is  about  220  mA, 
and  the  U7805  regulator  is 
rated  for  1  Amp,  the  total 
required  450  mA  of  +5-volt 
power  is  not  a  major  concern. 

In     order    to    show 
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View  of  top  side  of  perf board*  The  four  1441  decoder /drivers 
are  mounted  in  line  behind  the  Ik  Ohmt  l4~Watt  LED  segment 
current-} imiting  resistors.  The  74121  one-shot  is  separated 
from  the  7447s  by  the  220  uF  timing  capacitor.  The  100  uF 
fitter  in  the  +5-volt  supply  lead  is  in  the  lower  left-hand 
corner.  The  +5-mlt  bus  runs  directly  behind  the  IC  chips,  A 
ribbon  cable  socket  (with  the  pins  removed)  is  clamped  around 
the  ribbon  cable  as  a  strain  relief  The  LED  display  units  are 
held  in  line  by  a  piece  of  masking  tape. 
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View  of  wiring  side  of  perfboard,  showing  the  ground  bus 
running  around  the  fC  socket  pins.  All  caps  are  J  bypass, 
connected  between  the  +5~voit  IC  supply  and  the  ground  bus. 
The  resistor  in  the  upper  center  is  the  50k  Ohm  timing  resistor 
in  the  741 2 J  one-shot  circuit. 
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Mounting  bracket  attached  to  the  HW-2036.  The  push-button 
and  connector  are  in  fine.  The  parts  projecting  behind  the 
aluminum  bracket  are  covered  with  a  housing  glued  to  the  top 
of  the  HW-2036  slide-on  cover.  The  housing  is  made  from 
copperc/ad  circuit  board  and  is  sprayed  with  matching  green 
paint 


transmitting  mode,  the  avail- 
able decimal  points  on  the 
LED  digits  are  used-  By  in- 
verting the  0/5  kHz  digit,  the 
decimal  point  is  now  in  the 
upper  left-hand  corner  of  the 
LED  display.  This  is  used 
as  the  +600  kHz  indication. 


The  decimal  point  of  the  next 
digit  is  wired  as  the  -600  kHz 
indication^  and  the  simplex 
indicator  is  the  next  decimal 
point.  To  turn  on  the  mode 
indicator  LED,  the  cathode 
of  the  DP  is  wired  through  a 
T  k  Ohm  resistor  to  the  proper 


Close-up  of  the  plug  mounted  on  the  end  of  the  ribbon  cable 
from  the  display  unit.  The  clamp  is  constructed  from  a  couple 
of  pieces  of  epoxy  circuit  board  bolted  together  through  small 
brackets  bolted  to  the  plug. 


position  of  the  mode  selector 

switch*  When  the  PTT  button 
is  operated,  the  selected 
crystal  is  enabled  by  means  of 
a  transistor  switch.  The 
ground  thus  supplied  also 
lights  the  LED  DP, 

Construction 

The    construction    of   the 


display  unit  is  straightforward 
and  uncomplicated.  As  the 
photographs    show,    the    IC 

chips  are  in  line  behind  the 
row  of  Ik  Ohm  segment  cur- 
rent-limiting resistors. 

Buses  for  the  +5,  +1 1 ,  and 
ground  power  leads  are  made 
using  22  gauge  bare  wire.  All 
chips  are  inserted  in  sockets 
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Fig.  L  Note:  All  segment  resistors  =  Ik  O  }A  W,  Dotted  lines  indicate  HW-2036  components. 
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View  of  completed  unit  connected  to  transceiver,  For  this 
photo,  the  display  was  turned  on  and  the  PTT  button  operated 
to  show  mode  indication  LED.  The  dot  at  the  upper  left 
corner  of  the  5  indicates  +600  kHz* mode*  The  unit  is  resting 
on  top  of  the  transceiver  for  the  photo.  In  the  car}  the  unit 
attaches  to  the  dashboard  by  means  of  Velcro  strips  glued  to 
the  dash  and  the  top  of  the  display  unit. 


mounted  on  J"  perfboard. 
The  +5-volt  supply  requires  a 
100  uF  electrolytic  bypass 
where  it  enters  the  housing. 
Without  this  capacitor,  the 
synthesizer  goes  out  of  lock. 
All  chips  are  bypassed  with  a 
.1  uF  capacitor. 

The  hardest  job  is  the 
hardware.  In  order  to  avoid 
drilling  in  the  front  panel,  I 
constructed  an  aluminum 
bracket  with  two  ears  spaced 
apart  the  width  of  the  thumb- 
wheel switch  assembly.  In- 
serting the  top  two  mounting 
screws  through  holes  in  the 
ears  holds  the  bracket  to  the 
front  panel.  It  extends  above 
the  panel  far  enough  to  allow 
mounting    a    surplus    multi- 


contact  plug  and  the  trigger 
push-button. 

A  slot  cut  in  the  front 
edge  of  the  slide-on 
aluminum  cover  of  the 
HW-2036  allows  the  flat  rib- 
bon cable  from  the  plug  into 
the  interior  of  the  transceiver 
In  order  to  connect  the  wires 
to  the  mode  switch,  it  is 
necessary  to  completely  re- 
move the  thumbwheel  switch 
assembly,  This  requires  re- 
moving the  front  panel, 

The  +5-volt  supply  is 
picked  up  from  the  output 
terminal  of  the  5  V  regulator. 
The  +11 -volt  power  lead  is 
soldered  directly  to  the 
emitter  terminal  of  the 
+11-volt  regulator  transistor. 


View  of  completed  unit  connected  to  transceiver.  The  dot  in 
the  lower  center  of  the  display  between  5  and  I  indicates 
simplex  mode. 


As  the  0/5  kHz  digit  is 
operated  from  the  toggle 
switch,  it  is  necessary  to  wire 
ground  to  the  2  and  8  inputs 
of  the  7447  decoder/driver 
(pins  1  and  6). 

The  1  and  4  inputs  (pins  2 
and  7)  are  paralleled,  and 
they  connect  to  the  0  kHz 
terminal  of  the  toggle  switch. 
Throwing  the  switch  from  the 
0  to  the  5  kH2  position  re- 
moves the  ground  on  these 
two  inputs,  changing  the  digit 
from  0  to  5.  (Attention  must 
be  paid  to  the  segment  pins 
on  this  digit,  as  it  is  inverted.) 

The  mating  jack  for  the 
transceiver  plug  has  a  20-con- 
ductor  ribbon  cable  running 
to  the  display  unit  A  home- 
made clamp  keeps  any  strain 
from  the  cable  connections  at 
the  jack  end,  and  the  plastic 
housing  is  flexible  enough  to 


clamp  down  on  the  ribbon  to 
keep  that  end  in  place,  A  plug 
and  jack  specifically  designed 
for  ribbon  cable  would  have 
made  a  much  neater  instal- 
lation, but  they  are  expensive 
and  hard  to  come  by  in  single 
quantities. 

A  strip  of  Velcro™  glued 
to  the  top  of  the  housing, 
with  its  hook  mating  surface 
glued  beneath  the  dashboard, 
is  all  that's  required  for 
mounting  the  unit  in  the  car. 
If  desired*  the  transceiver  can 
be  hidden  away  under  the 
front  seat  with  just  the 
thumbwheel  and  mode 
switches  accessible. 

Total  cost  for  the  unit  was 
under  $20.  The  convenience 
of  changing  frequency  at 
night  is  well  worth  the  effort 
expended  in  constructing  this 
unit.  ■ 
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started  the  fund  rolling  with  a  $100 
donation.)  Any  donations  would  be 
greatly  appreciated.  They  can  be  made 
payable  and  sent  to;  RQANB  WIONK 
Defense  Fund,  c/o  Leiand  R.  Crowell 
K1A1K,  Bay  Road,  North  Falmouth 
MA  02556. 

Leiand  Ft.  Crowell  K1AIK 

Radio  Operators'  Association 

of  New  Bedford 

North  Falmouth  MA 


from  page  27 


possibility  of  some  financial  assistance 
from  the  ARRL  should  ihe  case  reach 
the  Superior  Coun 

All  this  makes  interesting  reading, 
but  the  fact  remains,  that,  even  if  Don 
successfully  defends  his  case,  he  will 
have  sustained  legal  costs  in  hts  own 


defense  which  will  run  into  several 
thousand  dollars.  Pretrial  costs  alone 
have  already  cost  him  nearly  S3000, 
He  can  use  financial  help  nowf 

The  Radio  Operators*  Association 
or  New  Bedford  (ROANB)  is  ac- 
cepting contributions  for  the 
"RGANBW10NK  Defense  Fund," 
(Our    14  member    club    has    already 


COMMON  SENSE? 


Scanning  the  January,  1978.  issue 
of  73.   I  stumbled  across  F.  J,  Sox- 
man's   article.      Ham    Shack    Anthro 
pometHcs."    I    welcomed   the  article 


because  it  confirms  my  hypothesis 
that  human  engineers  are  specialists  in 
using  scientific  principles  and  math 
ematical  analysis  to  optimize  the 
Inefficiency  and  uselessness  of  a 
system. 

In  Fig.  5  of  his  article,  Mr,  Soxman 
sketches  for  us  an  anthro pometrically 
optimized  ham  station  layout.  The 
first  thing  that  caught  my  eye  is  the 
teletypewriter  (TTYJ  situated  on  the 
shelf  above  the  linear  amplifier.  This  is 
real  handy 

L  You  can  stand  up  and  lean  over 
the  desk  to  type  at  the  keyboard. 

2.  Perhaps  with  the  aid  of  a  chair 
or  step  I  adder  you  can  read  the  copy  as 
it  is  being  printed. 

Continued  on  page  50 
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PORTABLE/MOBILE 

•  15  channels  (12  on  dial/ 3  priority) 

•  Fully  collapsible  antenna  or 
"rubber  duck" 


Compatible  mount  for  mobUe 
operation 

Dual  power  (3  watts  high/400mw  low) 

External  power  and  antenna  easily 
accessible  for  mobile  operation 

Lighted  dial  and  meter 

Double-size,  long-lasting  internal 
batteries  with  optional  Ni-Cd  pack 
and  charger  available 

ICOM's  IC-215  is  the  FM  radio  that  puts  good  times  on  the  go.  Now  an  outstand- 
ing mobile  mount  and  quick-change  features  for  external  power,  speaker  and  anten- 
na conversions  make  moving  from  base,  to  vehicle,  to  hill  top  fast  and  easy:  and 
the  IC-215  portable/ mobile  provides  continuous  contact  for  even  the  busiest 
FM  enthusiast. 

The  IC-215*s  three  narrow  filters  provide  quality  not  usually 
found  in  portable  VHF  equipment.  With  15  channel  capacity  and 
an  MOS  FET  RF  amp  with  5  tuned  circuits  in  the  front  end,  the 
IC-215  gives  optimum  FM  portable  performance. 

You'll  be  carrying  quality,  performance  and  versatility  with  your 
IC-215  FM  portable/mobile* 

Specifications;       Ft L'quviirv  Range    14(^148  M tit       Voltage    13.8  VDC  negative ground       Size;  IS3mm{hj  %  blmm|u)  %  I62mm(d) 

Weight:  1,9  ktf  I]  Numb«f  of  Channel*;  15  local,  12  on  main  nrftth,  3  priority  i     Power  Output:  3,0  W  m  OS  W  Q  Microphone 
Ittlpcdanf  K;  600  ohms  Ll  Spurious  Level:  lower  than    60  dB       Kvreiver  Sensitivity;  4  dR  bvlnur  1  L)V  m  Uiwur  D  Suurkius  Response: 
60dBor  hi  nir 

All  ICOM  radio*  vigniHeantly  exceed  FCC  specification*  limiting  npurious  eml*»ions 


This  new  mobile  mount  It 
now  available  for  your  IC- 
215.  Fail  Insertion  and  re- 
moval la  a  snap,  and  the 
mount  is  collapsable  when 
not  tn  u«e< 


MF/VHF/UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


ICOM 


ICOM  WEST,  INC. 
Suite  3 

13256  Norihrup  Way 
Bellevue.  Wash  98005 
(206)  747*9020 


DISTRIBUTED  BY 


ICOM  EAST,  INC. 

Suite  307 

3331  Tower  wood  Drive 

Dallas.  Texas  75234 

(214)620-2780 


ICOM  CANADA 
7087  Victoria  Drive 
Vancouver  B.C.  V5P3Y9 
Canada 
(604)321-1833 
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Old  Receivers 
A  Hidden  Gold  Mine 


updating  those  '40s  receivers 


Hank  Olson  W6GXN 

P.O.  Box  339 

Menlo  Park  CA  94025 


After  I  wrote  an  article 
on  the  resurrection  of 
the     Hal  lie  rafters     S38     (73 


Magazine ,  Nov.,  1976,  p.  88), 
I  was  simply  astounded  by 
the  volume  of  reader  mail  and 
general  interest  that  was  stim- 
ulated; It  was  apparent  that 
nearly  every  ham  who  had 
been  practicing  the  art  in  the 
period  when  S38s  were  avail- 


able had  owned  one  at  one 
time  or  another.  The  same  is 
probably  true  for  several 
other  less  expensive  receivers 
of  the  day,  like  the  National 
NC57  and  the  Hallicrafters 
S40A,  These  two  receivers 
represent  a  step  up  from  the 
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Fig.  1{a).  Hail  icraf ten  S40A. 


l-F     ^s^ 

1/2  6H6 

u*  fins 

DIODE 
DCT 

WISE 
UM 

1 

AWP        J> 

i 

B*0 

\fZ    6SB7T 


\tt    53L7 


ST3 

DD3 

HECTl- 

VOLTAGE 

REG 

F/0.  7  fa/.  National  NC57. 


S38,  in  that  they  are  trans- 
former operated  (not  ac/dc) 
and  also  have  rf  amplifier 
stages.  Referring  to  a  1949 
copy  of  the  ARRL  Hand- 
hook,  both  the  NC57  and  the 
S40A  are  found  in  the  adver- 
tising section,  at  the  respeo 
live  prices  of  $89.50  and 
$99.50, 

The  two  receivers  that  I 
had  to  work  with  were  ob- 
tained at  ham  auctions  for 
nearly  nothing,  A  non- 
working  receiver  is  only 
worth  a  few  dollars  at  most 
ham  auctions,  since  few  hams 
seem  to  have  the  guts  to  dig 
into  them  and  put  them  back 
into  working  order.  My  own 
motivation  for  buying  and 
fixing  old  receivers  is  obscure, 
even  to  myself;  it  prob- 
ably is  my  inherent  sadness  at 
seeing  something  once  highly 
prized  in  such  bad  shape.  (I 
also  have  three  old  Austin 
Healey  sports  cars  that  are 
slowly  approaching  original 
condition.)  Also,  there's  the 
other  consideration:  What 
else  am  I  going  to  do  with 
that  pile  of  tube-type  com- 
ponents that  IVe  been  squir- 
reling away  for  two  or  three 
decades? 

The    S40A    was    the  first 
receiver  that  I  had  to  work 
with,    and   its   rebuilding  re- 
flects   an     earlier    stage    of 
semiconductor     availability. 
This  is  not  necessarily  useless 
(to  show  one  rebuilding  |ob 
with  a  relatively  obsolete  cir- 
cuit), since  different  areas  of 
the   country  and  the   world 
have     different    parts    avail- 
ability. The  S40A  rebuilding 
job    was    started    about    10 
years  ago  and  finished  only 
recently.  The  NC57  was  at- 
tacked    only     about     two 
months    ago.    For  reference, 
Fig.  1   shows  the  block  dia- 
grams  of  the   two  receivers. 
Note    how   very    similar   the 
two  of  them  are.  Both  sets 
have   nine   tubes*   (The  total 
number  of  tubes  in  a  receiver 
was  an  early  figure  for  judg- 
ing the  "power"  of  a  receiver, 
and  such   notions  had  some 
market    value,    even    in    the 
forties,)  However,  except  for 
the  slight  stability  advantage 
the    OD3    voltage    regulator 


36 


2H41QZ 


■ , 

HV 

RECTIFIER 

LV 
RECTIFIED 

i 

+  ISV 

LV 
REGULATOR 

+  12  V 


Z-A.4P 


iNlfitZ 


LU3*MZ 


Fig.  2(a).  Hallicrafters  54QA,  as  modified. 


gives  the  NC57,  the  two  re- 
ceivers are  like  peas  in  a  pod. 
The  two  receivers  were  in 
rather  bad  shape  when  I  ob- 
tained them.  The  S40A  had 
been  essentially  gutted*  ex- 
cept for  the  front  end  coils 
and  the  front  panel  mounted 
components.  The  modifica- 
tion which  had  been  started 
on  it  apparently  called  for 
sawing  out  the  section  of  the 
original  chassis  that  contained 
the  i-f  and  af  parts  of  the 
circuit.  The  NC57  had  been 
worked  over  considerably, 
too,  with  plenty  of  haywire- 
style  rewiring,  all  of  it  ap- 
parently done  with  a  tin* 
smith's  copper.  An  5-meter 
had  been  installed  in  the  mid* 


die  of  the  speaker  grill,  the 
hote  apparently  having  been 
cut  with  a  can  opener.  In 
both  the  receivers,  unfortu- 
nately, no  sign  of  the  original 
power  transformers  could  be 
found. 

The  aim  \n  the  rebuilding 
job  was  to  get  the  receiver 
working  again,  in  more  or  less 
the  same  shape  as  it  had 
originally  been  advertised. 
Once  one  starts  down  the 
road  of  improvement,  the  op- 
tions are  endless,  and  finally 
one  finds  out  that  he  should 
have  started  from  scratch*  So, 
the  rfp  i-f,  and  detector  blocks 
of  the  receivers  were  left  in- 
tact, with  tubes  and  the  avc 
loop   undisturbed.  The   only 
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Fig.  3(a).  Original  bfo  in  $40 A* 
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Fig.  3(b).  New  transistor  bfo  for  S40A, 
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Fig.  2(b).  National  NCS  7,  as  rebuilt. 


thing  done  in  this  area  was  to 
replace  all  the  old  paper 
capacitors  (mostly  bypass  ca- 
pacitors) with  newer  ceramic 
disc  or  mylar  types. 

Since  these  newer  capaci- 
tors are  quite  small,  com* 
pared  to  their  dripping  wax 
and  paper  predecessors,  this 
step  really  opens  up  a  lot  of 
room  under  the  chassis*  The 
decision  to  leave  the  rf,  i-f, 
and  detector  block  intact 
means  that  you're  going  to 
end  up  with  at  least  a  five- 
tube  receiver.  It  also  means 
that  you're  going  to  need  the 
original  higfvvoltage  power 
supply  or  something  equiva- 
lent to  power  the  tube  sec* 
lion.  So  save  your  HV  supply 

transformer  and  choke,  as 
they  will  be  needed.  The  HV 
rectifier  tube  and  filter  capac- 
itors will  be  replaced  anyway, 
so  it's  not  necessary  to  save 


them. 

In  my  own  particular  case, 
since  1  had  no  HV  power 
supply  components,  I  had  to 
make  new  supplies.  The  re- 
ceivers' rf  and  i-f  sections 
draw  only  about  60  mA,  so 
modest  sizes  of  power  trans- 
former and  choke  are  re- 
quired* The  particular  Triad 
R1 OA  power  transformers 
used  were  525-volt  secondary 
types  (with  center  taps),  so 
choke  input  filtering  was  used 
to  obtain  approximately  the 
correct  output  voltages.  The 
90  rnA  rating  of  the  R1  OA  is 
larger  than  required  (so  is 
that  of  the  Triad  CSX  choke), 
but  I  had  to  use  whatever  I 
had  on  hand.  By  using  silicon 
rectifiers  in  lieu  of  rectifier 
tubes,  considerable  heat  is 
taken  out  of  the  inside  of  the 
receivers,  and  the  5-volt 
rectifier  filament  windings  of 
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Fig.  4(a).  Original  bfo  in  A/C57. 
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Fig.  4(b).  New  bfo  for  NCS 7  using  N-channei  FET. 
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F/^.  5  fa/  Original  audio  amp  from  AM  receiver.  Alt  transistors 
are  original  PNP  germanium  types. 


the  power  transformers  are 
made  available  to  be  put  in 
series  with  the  6.3-volt  heater 
windings  for  low*vo(tage  dc 
supplies.  Simple  half-wave 
rectifiers  produce  +15  volts 
for  the  new  solid  state  cir- 
cuitry to  be  added  and  can  be 
regulated  down  to  provide 
+12  V  or  lower  voltages,  as 
required. 

The  S40A  rebuilding  was  a 
bit  more  extensive  than  the 
NC57  job,  simply  because  the 
entire  i-f  chassis  area  had 
been  sawed  out  of  the  re- 
ceiver. Since  I  had  no  i-f 
transformers  or  sockets,  I  had 
to  build  this  area  up  from 
scratch.  It  turned  out  to  be 
easier  to  use  miniature  tubes 
and  i-f  cans  for  the  job  (new 
holes  had  to  be  cut  in  the 
replacement  chassis  plate, 
anyway),  I  must  stress,  how- 
ever, that  this  step  improves 
the  receiver  in  no  way;  it  was 
simply  necessary  in  my 
particular  case.  The  6BA6s 
and  6AL5  are  merely  the 
miniature  equivalents  of  the 
replaced  6SK7s  and  6H6,  The 
only  possible  advantage  of 
using  these  newer  tubes  is 
that  they  may  be  more  easily 
procurable  nowadays  and  in 
the  future.  Fig.  2  shows  the 
modified  block  diagrams, 

The  S40A  rebuilding  was 


also  complicated  by  the  fact 
that  the  bfo  control  {a  tapped 
coil  with  front  panel  adjust- 
able slug)  was  missing.  This 
meant  a  complete  redesign  of 
the  bfo  using  the  only  kind  of 
control  readily  available!  a 
variable  capacitor.  The  bfo 
circuits  for  the  S40A  are 
shown  in  Fig.  3;  note  that  the 
new  one  uses  a  bipolar  tran- 
sistor, since  we  no  longer 
need  to  duplicate  the  original 
tube  impedances.  Actually, 
the  capacitor-tuned  bfo  turns 
out  lo  be  better  than  the 
original,  because  the  threads 
on  the  slug-tuned  bfo  coil  are 
inherently  sloppy  and  had 
given  a  rather  erratic  fre- 
quency versus  angular  vari- 
ation. 

The  bfo  in  the  NC57  is 
almost  exactly  the  same  cir- 
cuit as  was  used  originally 
with  the  half  6SL7  (triode) 
tube.  The  tube  section  is  re- 
placed with  an  FET  (N-chan- 
nel),  and  a  low-voltage  {+12 
V)  supply  is  used  to  power  it 
In  this  way,  the  original  bfo 
control  coil  and  tuning  capac- 
itor can  be  retained  without  a 
major  change  in  frequency. 
This  is  due  to  the  FET  having 
similar  impedances  to  those 
of  the  tube  that  it  replaces. 
The  circuit  of  the  new  NC57 
bfo  is  shown  in  Fig.  4(b). 
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Fig.    5(h).   Audio  amp  as  rebuilt   with   added  FET  source 
follower. 


The  solid  state  audio  am- 
plifier sections  of  the  re- 
ceivers are  quite  different,  re- 
flecting the  10-year  differ- 
ence in  "starts  of  rebuilding/' 
The  S40A  has  an  audio  sec- 
tion that  was  taken  from  an 
old  Japanese  5-transistor  ra- 
dio of  the  type  that  has  virtu* 
ally  dominated  small  portable 
AM  radio  sales  in  this  coun- 
try. It  originally  had  three 
2SA-type  PNP  germanium 
transistors  in  the  audio  por- 
tion; these  were  replaced  with 
2N388  NPN  germanium  types 
to  assure  future  replacements. 

Minor  circuit  changes 
make  it  possible  to  operate 
the  audio  amplifier  on  the 
+15  V  supply.  Since  the 
three-transistor  audio  ampli- 
fier, as  removed  from  an  ex* 
isting  AM  receiver,  is  designed 


to  have  low  input  impedance, 
I  had  to  add  a  high-im- 
pedance to  low-impedance 
stage  ahead  of  it.  This 
allowed  interfacing  to  the 
S40A  circuitry  directly,  even 
using  the  original  volume  con- 
trol. The  source  follower 
(2N4302},  which  is  similar  to 
a  tube-type  cathode  follower, 
is  used  for  this  purpose*  The 
complete  schematic  of  the 
FET  source  follower  and 
transistor  amplifier  is  shown 
in  Fig.  5(b). 

The  audio  stage  of  the 
NC57  is  very  simple,  consist- 
ing of  a  National  Semicon- 
ductor LM380N  and  a  couple 
of  peripheral  parts.  The  cir- 
cuit is  shown  in  Fig,  6.  Note 
that  the  LM380N  has  high 
enough  input  Impedance  that 
it  can  operate  directly  from 


OK -OFF 
S*    OM 
VOLUME 

control: 


TIWAO 

HlGA 


■•" 1 

i;  ot*F  Xc 


TftlAO  CSX 
(12M) 


! — a.  '^T 


T 


I  I  ^O^K  600V    X 


■+.ZAQV 


jj«  av  ^ 


TO    TU9E     HEATERS 


*V 


I 


■Jh 


ooii»f,  ikv 


OS 

j:lft 


ffr 


(REO) 


Fig.  6,  New  audio  amplifier  as  used  in  NC57< 


Fig.  7,  New  power  supply  for  NC57  or  S40A.  D7t  D2  — 
Motorola  HEPR0056;  D3  -  Motorola  HEPR005J;  UJ  - 
Motorola  HEPC6113P.  *I00k  bleeder  resistor  not  required  in 
S40A. 
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the  NC57  circuitry, 

The  new  power  supply 
that  was  designed  for  use  In 
either  the  NC57  or  S40A  is 
shown  in  Fig.  7.  The  100k 
bleeder  resistor  is  used  in  the 
NC57,  but  not  in  the  S40A. 
This  is  due  to  the  S40A  using 
a  10k,  12k  voltage  divider 
across  the  +240-volt  bus  to 
gel  its  +105  V  line.  The  sili- 
con rectifiers  listed  are  the 
readily-available  Motorola 
II EP  types,  but  any 
1000-volt,  1-Amp  type  could 
be  used  for  01  and  D2.  The 
12-volt  regulator  (Ul)  is  one 
of  the  newer  three-terminal 
fixed-output  types  and  could 
be  replaced  by  any  of  the 
7812  types  as  made  by 
Fairthild,  Lambda,  Motorola, 
National,  Raytheon,  Sig- 
netics,  or  Silicon  General. 

Fig.  8  shows  the  S40A 
rebuilt  i-f,  Del,  ANL  section 
using  miniature  tubes  in  place 
of  the  original  octal  types. 
There  is  one  correction  here, 
where  Sams  Photofact  (Set 
33,  folder  £483-10)  was  in 
error.   The  difference  is  the 
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Fig.  8.  f-f}  Dett  ANL  from  S40A  after  conversion. 


avc  line  connects  to  the  junc- 
tion of  the  2.2  meg  resistor 
and  the  plate  of  one  half  of 
the  6AL5  or  6H6,  instead  of 
as  it  is  shown  in  Sams.  There 
is  also  another  error  in  the 
Sams  Photofact  (Set  48 1  fold- 
er #14)  on  the  NC57;  the 
original  bfo  circuit  should  be 
as  In  Fig.  4(a). 

Once  all  the  circuit  modifi- 
cations and  a  check  of  volt- 
ages   have    been    made,    you 


should  hear  some  life  in  the 
old  receiver.  The  i-f  should  be 
aligned  first,  using  an  ac- 
curate 455  kHz  generator. 
The  bfo  should  then  be  set  so 
as  to  give  zero  beat  in  the 
center  of  its  tuning  range. 
Finally,  the  rf  section  should 
be  aligned  as  per  instructions 
given  in  the  appropriate  Sams 
Photofact. 

At  this  point,  you  should 
have  a  communication  receiv- 


er at  least  as  good  as  the  one 

the  original  purchaser  had 
back  in  1949.  The  main  dif- 
ference will  be  that  about  20 
Watts  of  heat  dissipation  has 
been  removed,  more  highly 
reliable  components  have 
been  installed,  and  you  have 
three  fewer  tubes  to  replace. 
Furthermore,  you  now  have  a 
general  coverage  receiver,  an 
animal  nearly  extinct  in  these 
days  of  specialization.  ■ 
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Drake  TR-22 
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Genave 

Heathkit  HW-2021  rec,  only 

Icom/VHF  Eng 
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Midland  13-505 
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Regency  HR-312 
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Tempo  FMH 
Trio/Kenwood  TR2200 
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Note     if   you  do  not   know  type  of  radio,  or   if  your  radio  is  not  listed,  give  fundamental 
frequency,   formula  and  loading  capacitance 
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Any  two  meter  crystal  not  listed  above  can  be  specially  ordered  for  $5.00. 
SHIPPING 

We  can  ship  CO.D.  first  class  mail.  Orders  can  be  paid  by-  check,  money  order.  Master  Charoef  or  Bank  A  me  Heard. 
Orders  prepaid  are  shipped  postage  paid.  Phone  orders  accepted.  Crystals  are  guaranteed  for  life.  Crystals  are  all 
53.45  each  (Mass.  residents  add  I3ff  tax  per  crystal),  U.S.  F  UNDS  ONLY, 
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Joseph  &  Cmr  K4IPV 
5440  So.  8th  Road 
Arlington    VA  222Q4 


Old  Rigs 
Can  Live  Again! 


a  guide  to  their  resurrection 


A  few  months  ago,  you 
received  your  Novice 
license  and  proceeded  10  go 
on  the  air.  In  the  weeks 
between  passing  the  test  and 
actually  receiving  your 
license,  you  may  have 
scrounged  around  hamfests, 
club  auctions,  local  ham 
supply  stores,  and  the  base- 
ments of  more  seasoned 
veterans  of  the  airwaves  in 
order  to  locate  and  purchase 
a  low-power  transmitter  of 
suitable  design.  In  most  cases, 
you  would  have  dug  up  any 
of  a  dozen  or  more  models 
popular  with  Novices  and 
new  Generals  over  the  past 
twenty  years  or  so.  Suitable 
types  include  Heathkit 
models  DX-60,  DX-40, 
DX-35,  and  DX-20,  Johnson's 
"Adventurer,"  the  Eico  720, 
and  even  a  Knight  T-60. 

And  now,  with  that  fresh 
license  hanging  on  your  wall, 


you  decide  to  try  your  first 
contact  —  nothing  -  abso- 
lutely nothing  —  the  old 
transmitter  simply  won't 
work!  What  do  you  do  now? 

After  you  recover  from 
the  jolt  of  disappointment, 
you  could  call  another  ham 
and  ask  for  assistance.  In  fact, 
knowing  the  way  hams  are,  it 
is  a  good  bet  that  the  help 
you  need  will  be  forth- 
coming. But  how  does 
"Tommy  Troubleshooter"  go 
about  finding  the  cause  of 
your  problems? 

The  neophyte  trouble- 
shooter  may  watch  the  more 
seasoned  veteran  and  marvel 
at  the  seemingly  deep  knowl- 
edge on  display,  OV  Tommy 
sure  knows  some  smoke 
about  transmitters,  doesn't 
he?  Or  does  he?  It  may  be 
thai  he  knows  only  a  little 
more  than  you  and  that  your 
own  grasp  of  theory  is  even 
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The  level  of  knowledge 
required  to  troubleshoot  the 
simple  transmitter  is  about 
that  required  to  pass  the 
General/Technician  class 
license  examination*  Of 
course,  when  dealing  with 
high  technology  types  of  SSB 
transceiver  you  might  be 
right  in  saying  that  a  some- 
what higher  technical  savvy  is 
required,  but,  for  the  present 
problem,  any  General  or 
Technician  class  operator 
should  be  able  to  find  the 
trouble.  The  only  real  differ- 
ence between  Tommy 
Troubleshooter  and  less 
experienced  amateurs  is  that 
ol '  Tommy  has  been  nailed  to 
the  floor  a  few  more  times, 
figuratively  speaking.  Often 
as  not,  unless  he  makes  his 
living  in  electronic  servicing, 
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he  has  picked  up  what  he 
knows  because  he  dared  to 
troubleshoot  his  own  equip- 
ment and  was  successful. 
Tommy's  confidence  stems 
from  the  fact  that  he  knows 
that  tt  is  within  the  realm  of 
possibility  that  he  could  fix 
something. 

The  MOPA  Transmitter 

Fig.  1  shows  the  block 
diagram  of  the  basic  master 

o  sett  fa  tor  po  wer  amplifier 
transmitter  design  that  forms 
the  usual  so-called  "Novice" 
rig.  The  basic  MOPA  consists 
of  two  stages  —  a  crystal 
oscillator  and  a  power  ampli- 
fier (also  called  the  "final" 
amplifier).  When  the  Novice 
of  yesterday  upgraded  to 
General  class  status,  he 
usually  added  an  outboard 
variable  frequency  oscillator 
(vfo).  An  example  is  the 
popular  Heathkit  DX-6QB 
transmitter  coupled  with 
their  HG  10  vfo. 

The  crystal  oscillator 
generates  the  signal  using  a 
quartz  crystal  resonant  on  the 
frequency  of  operation.  This 
signal  is  then  fed  to  the  final 
amplifier,  where  it  is  ampli- 
fied and  passed  on  to  the 
antenna.  When  a  vfo  is  added, 
it  simply  replaces  the  crystal, 
and  the  oscillator  circuit  then 
acts  as  a  buffer  amplifier. 
Two  other  sections  of  the 
transmitter  are  the  keying 
and  power  supply  circuits. 
The  keying  circuit  is  used  to 
turn  the  transmitter  on  and 
off  by  a  telegraph  key.  The 
power  supply  does  just  that  — 
ft  supplies  power  to  the  rest 
of  the  stages  in  the  trans- 
mitter* 

Fig*  2  shows  a  typical 
crystal  oscillator  stage  such  as 
those  used  for  simple  MOPA 
transmitters.    In    most    such 
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Fig,  h  Block  diagram  of  a  simple  MOPA  t ran  smitten 


Fig.  2*  Typical  crystal  oscillator  circuit. 
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transmitters,  a  Colpitis  oscil- 
lator circuit  was  used*  The 
crystal  switch  will  select  from 
two  or  three  crystals  and  the 
vfo  input  jack.  In  other 
designs,  they  did  not  use  a 
crystal  switch  but,  instead, 
mounted  the  crystal  socket 
on  the  transmitter's  front 
panel.  Frequency  changes 
meant  removing  the  existing 
crystal  and  substituting 
another.  When  the  vfo  was 
used,  a  special  plug  that 
would  fit  the  crystal  socket 
was  obtained.  In  some  trans- 
mitters there  was  a  "drive 
control"  that  set  the  ampli- 
tude of  the  signal  applied  to 
the  grid  of  the  final  amplifier 
tube.  This  was  merely  a  vari- 
able resistor  in  the  screen 
circuit  of  the  oscillator  tube, 

A  typical  final  amplifier 
stage  is  shown  in  Fig,  3.  The 
tube  could  be  any  of  several 
popular  types,  such  as  the 
6146,  807  (or  military  ver- 
sions of  same),  and  TV 
horizontal  sweep  tubes,  such 
as  the  6DQ6,  6CD5,  etc.  If 
you  have  to  replace  a  tube,  it 
is  good  practice  to  use  the 
original  type.  Of  course,  you 
can  replace  them  with  others 
that  are  equivalent,  but 
know  what  you  are  doing. 
You  will  see  some  tubes  with 
the  same  prefix  letters  and 
numbers,  but  a  different 
suffix*  The  rule  of  thumb 
(and  it  is  often  violated)  is  to 
replace  a  tube  with  only 
those  with  the  same  or  later 
suffix  letter.  For  example, 
you  may  use  a  6146B  to 
replace  the  6146A  or  6146. 
Try  to  avoid  using  a  6146  or 
6 1 46 A  to  replace  the  6146B. 
In  some  cases,  the  change  in 
tube  design  that  spawned  the 
change  in  suffix  is  irrelevant, 
but,  In  others,  it  could  be 
important. 

All  components  in  the 
final  amplifier  were  put  there 
for  a  specific  purpose.  Capaci- 
tors CI  and  C6  were  used 
because  they  will  keep  dc 
potentials  out  of  the  antenna 
and  VI  grid  circuits,  respec- 
tively. Capacitor  CIO 
resonates  the  coil  L1  to  tune 
the  grid  circuit  of  the  final 
amplifier  tube.  Similarly,  C2 
tunes  the  plate  of  the  tube, 


and  C3  is  the  antenna  loading 
control.  Meters  Ml  and  M2 
are  used  to  monitor  dc  cur- 
rents  in  the  plate  and  grid 
circuits.  In  actual  practice, 
though,  meters  are  expensive, 
so  one  meter  is  used  for  both 
functions,  A  switch  labeled 
"grid  plate11  or  something 
similar  will  select  the  current 
being  monitored.  It  is  also 
true,  in  many  cases,  that  the 
plate  meter  will  actually  be  in 
the  cathode  circuit.  The 
cathode  current  is  actually 
the  sum  of  the  plate  and 
screen  currents,  but  the  error 
is  small.  Placing  the  meter  in 
the  VI  cathode  circuit  would 
avoid  placing  the  entire  plate 
voltage  on  the  meter  and 
meter  switch.  Resistors  R3 
and  R4,  in  conjunction  with 
capacitors  C8  and  C9»  and  rf 
choke  RFC3  form  a  filter  to 
reduce  or,  hopefully,  elim- 
inate key  clicks. 

Keying  a  Novice-type 
transmitter  is  usually  accom- 
plished by  using  one  of  two 
popular  methods.  In  Fig,  3, 
the  cathode  keying  method  is 
used.  In  that  type  of  circuit, 
the  telegraph  key  acts  as  an 
SPST  switch  to  complete  the 
path  to  ground  for  the  final 
amplifier  and  oscillator  tube 
cathodes.  This  is  easy  and  low 
cost,  but  it  can  result  in 
having  a  relatively  high  volt- 
age placed  across  the  key 
terminals  when  the  key  is  up 
—  and  that  can  deliver  a  nasty 
shock  if  you  accidentally 
come    in    contact    with    the 
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telegraph  key  terminals. 

The  alternate  method  is  to 
use  ''grid-block'*  keying,  such 
as  is  shown  in  Fig*  4,  This 
circuit  requires  a  dc  supply 
that  is  negative  to  ground, 
often  called  a  "C  supply.11 
When  the  key  is  in  the  up 
position,  the  negative  bias 
from  the  C  supply  is  applied 
through  resistors  R1  and  R2 
to  grids  of  the  final  amplifier 
and  oscillator  circuits.  This 
cuts  off  those  stages  and  pre- 
vents their  operation.  When 
the  key  is  down,  the  switch  is 
closed,  and  the  C  supply  is 
shorted  to  ground.  In  this 
condition,  the  stages  operate 

normally  and  a  signal  is  trans- 
mitted. 

There  is  actually  one  other 
form  of  keying  based  on  the 
grid-block  technique.  It  is 
called  "differential  keying*' 
and  will  use  a  timing  circuit 
to  turn  on  the  oscillator  a 
split  second  before  the  final 
amplifier.  This  will  allow  the 
oscillator  to  stabilize  before 
connecting  a  signal  to  the 
antenna. 

A  typical  power  supply 
circuit  is  shown  in  Fig.  5- 
Al though  some  more  recent 
designs,  or  the  modifications 
of  previous  owners,  use  a 
solid-state  rectifier  in  place  of 
the  vacuum-tube  type  shown, 
most  rigs  will  have  the  tube. 
Most  transmitters  in  the  50- 
to  7 5- Watt  class  used  rectifier 
tubes,  such  as  the  5U4G8, 
the  5R4GTB,  etc. 

The  filter  section  is  almost 


always  capacitor  input  on  this 
class  of  transmitter  and  may 
or  may  not  have  a  choke.  In 
those  transmitters  which  do 
not  use  a  choke,  then  a 
resistor  will  take  the  place  of 
LI  in  Fig.  5,  There  may  also 
be  no  voltage  regulator  tube 
in  many  designs. 

Some  low-cost  trans- 
mitters do  not  have  a  fuse, 
incredible  as  that  may  seem. 
If  you  own  one  of  those 
which  does  not,  then  install 
one.  For  about  504  you  can 
obtain  a  good  quality  chassis 
or  rear-apron-mounted  fuse 
holder.  Or  you  could  buy  one 
of  those  special  line  cord 
plugs  that  will  accept  type 
3 AG  fuses.  In  fact,  they  will 
not  pass  current  unless  the 
fuse  is  in  place!  I  personally 
prefer  the  type  that  mounts 
on  the  rear  apron.  They  have 
a  cap  that  comes  off  with  a 
twist  or  two,  allowing  easy 
fuse  changing. 

The  circuits  presented  thus 
far  are  considered  representa- 
tive of  those  found  in  the 
Novice  transmitter.  If  you  do 
not  know  exactly  how  they 
work,  let  me  refer  you  to  the 
ARRL  publication,  The  Radio 
Amateur's  Handbook.  These 
circuits  may  or  may  not  be 
the  ones  used  in  your  trans- 
mitter, so  obtain  a  circuit 
diagram  before  attempting  to 
troubleshoot  the  beastie.  If  a 
letter  to  the  manufacturer 
does  not  bring  results,  then 
try  other  sources.  A  few,  very 
few,    will    be    found    in    old 
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Fig.  3,  Typical  final  amplifier  circuit 
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issues  of  the  Howard  W.  Sams 
and  Co.,  Inc.,  Photofact 
folders.  Or  you  could  bug  the 
service  or  PR  people  at  local 
and  national  amateur  equip- 
ment dealers*  Alternatively, 
there  might  be  a  local  ham 
who  owns  or  owned  the  same 
model.  In  any  event,  should 
you  not  be  able  to  locate  an 
original  that  you  can  keep, 
then  borrow  one  and  photo- 
copy it  at  the  local  library  or 
superfast  print  shop.  It  is 
good  practice  to  keep  service 
manuals  for  all  of  your  ham 
equipment  on  file  —  just  in 
case- 
Test  Equipment 

Before  proceeding  with 
several  actual  case  histories, 
let  me  offer  a  quick  note  on 
test  equipment  for  MOPA 
service.  It  is  not  necessary  to 
have  a  multikilodollar  labora- 
tory to  make  simple  trans- 
mitter diagnoses.  One  item 
that  should  be  available, 
though,  is  the  volt^ohm- 
milliammeter  (VOW).  Al- 
though some  prefer  one  or 
more  of  the  various  electronic 
multimeters  (VTVM, 
FETVM,  DVM,  etc.),  I  do  not 
like  them  for  transmitter 
work.  In  other  types  of 
service,  I  not  only  use  the 
electronic  voltmeter,  but 
prefer  it  But,  in  transmitter 
service,  there  are  high  rf  fields 
surrounding  the  meter,  and 
that  can  cause  many  prob- 
lems* The  EVM  class  of 
multimeters  require  special 
probes  or  adapters  before 
they  will  work  satisfactorily 
in  a  transmitter.  Low-cost 
imported  VOM  instruments 
can  be  had  for  something  on 
the  order  of  $20  to  $50. 
Lower  cost  types  are  also 
available,  but  they  tend  to  be 
too  small  or  of  inappropriate 
ranges  for  this  application. 
The  one  I  use  was  purchased 
for  about  $29  at  a  local  ham 


store     and     is     made     by 
Calectro. 

One  other  necessary  piece 
of  equipment  is  the  dummy 
load.  This  takes  the  place  of 
the  antenna,  but  does  not 
radiate  power.  It  is  dis- 
courteous, and  downright 
illegal,  to  troubleshoot  a 
transmitter  while  it's  con- 
nected to  an  antenna.  Some 
amateurs  will  use  a  100- Watt 
light  bulb  as  a  dummy  load* 
The  bulb  is  connected  to  a 
short  length  of  coaxial  cable 
that  is  also  connected  to  the 
antenna  jack  on  the  back  of 
the  transmitter.  This  works, 
but  only  poorly,  For  one 
thing,  the  bulb  does  not 
present  a  proper  load  to  the 
transmitter.  Another  thing  is 
that  it  is  possible  for  that 
"dummy  load"  to  radiate. 
Several  times  I  have  worked 
stations  across  town  (5-10 
miles  away)  which  were 
connected  to  a  light-bulb 
load.  A  low-cost  alternative  is 
the  Heath  kit  Cantenna, 
which,  as  an  added  advantage, 
has  a  little  detector  circuit 
built  in  that  delivers  a  dc 
voltage  proportional  to  the  rf 
power  applied  to  the  load. 

In  the  desirable-but-not* 
essential  category  are  several 
other  instruments,  The  swr 
bridge /rf  wattmeter  (e.g., 
Heath's  HM-102)  is  a  low-cost 
example.  A  dip  oscillator  and 
absorption  wavemeter  are 
also  good  items  to  have.  Of 
course,  at  the  risk  of  seeming 
to  "blue  sky"  too  much,  a 
wideband  oscilloscope  is  a 
fine  idea* 

Some  Case  Histories 

John  was  an  enterprising 
fellow  who  camped  out  all 
night  before  George  Washing- 
ton's birthday  to  be  first  in 
line  to  buy  a  pile  of  Novice 
transmitters  thai  would  be 
sold  for  $1,  He  actually  got 
three  of  them,  but  none  of 
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Fig.  5.  Typical  power  supply  circuit. 


them  worked,  which  is  why 
they  were  selected  to  sell  for 
$1  each,  One  of  them  would 
not  work  on  40  meters, 
another  blew  fuses  as  soon  as 
the  power  switch  was  turned 
on,  and  the  third  produced  a 
'T-nothing"  buzz  instead  of 
the  expected  CW  "beep* 
beep." 

The  first  transmitter  was 
fixed  quickly.  A  little  think- 
ing goes  a  long  way  in  cases 
like  this,  as  do  some  quickie 
observations.  It  was  found 
that  the  transmitter  would 
work  properly  on  every  band 
except  40  meters.  This  kind 
of  information  will  usually 
excite  the  seasoned  servicer, 
because  he  knows  that  every- 
thing is  alright  except  some- 
thing common   only    to   40 

meter  operation.  In  the 
simple  MOPA-type  trans- 
mitter, it  could  only  be  some- 
thing in  the  bandswitching  or 
tuning  inductors.  We  know 
that  the  oscillator  is  working 
because  the  upper  bands 
work.  The  oscillator  fre- 
quency for  most  transmitters 
in  the  20,  15,  and  10  meter 
bands  is  7  MHz,  the  same  as 
for  40  meters,  Besides  that, 
we  can  confirm  that  the  oscil- 
lator works  on  40  meters  by 
listening  to  our  communica- 
tions receiver.  The  oscillator 
signal  will  appear  when  the 
key  is  pressed. 

In  this  particular  case,  it 
was  noted  that  the  grid  cur- 
rent was  almost  nonexistent 
and  would  not  peak  up.  This 
almost  entirely  exonerates 
the  plate  tank  and  band- 
switch,  I  ut  it  points  to  the 
grid  tank.  The  actual  problem 
was  a  poor  solder  connection 
(see  Fig,  6)  at  the  switch 
terminal  going  to  the  40 
meter  inductor  tap.  This  is 
not  an  unusual  occurrence, 
actually.  In  fact,  it  may  have 
gone    unnoticed    for   several 


years,  since  the  transmitter 
was  assembled  from  a  kit, 
Even  though  the  original 
builder  had  failed  to  solder 
this  point,  it  probably  made 
good  contact  until  corrosion 
took  its  toll  and  prevented 
the  connection  from  passing 
current.  To  the  owner,  it 
probably  looked  like  a 
'Sudden"  fault,  so  the  rig  was 
unloaded,  fast. 

The  fuse-blowing  problem 
could  have  come  from  any  of 
several  sources.  One  of 
course,  is  the  power  supply, 
but  you  should  also  be  ready 
to  consider  the  final  amplifier 
tube  or  loss  of  drive  from  the 
oscillator. 

Before  attempting  to 
iroubieshoot  a  power  supply, 
give  it  a  looking  over  — 
eyeball  it.  Look  for  signs  of 
damage.  Potential  spots  might 
be  the  filter  capacitors, 
chokes,  and  resistors.  In  the 
case  of  the  capacitors,  look 
for  swelling  or  the  leakage  of 
inside  material.  Although  this 
material  may  be  a  thick 
liquid,  it  is  usually  a 
brownish-grayish  powder  on 
the  end  caps  of  a  tubular 
capacitor  or  insulator  of  a  can 
type.  In  other  components, 
look  for  signs  of  charring  or 
burning.  Look  at  the  paper 
insulation  on  the  chokes  for 
charring  of  resistors.  If  this 
inspection  fails  to  reveal  the 
way  to  go,  then  it  is  necessary 
to  become  a  little  more 
clever. 

If  the  fuse  blows  imme- 
diately when  the  set  is  turned 
on,  then  it  is  permissible  to 
use  a  handful  of  sacrificial 
fuses  as  a  troubleshooting 
technique.  I  know  this  sounds 
very  inelegant.  In  fact,  to 
some  purists,  it  may  seem 
kind  of  crude  in  a  supposedly 
scientific  technical  field.  But, 
while  they  are  being  pure,  we 
will  fix  the  rig  and  go  back  on 
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the  air! 

Remove  the  rectifier  tube 
from  its  socket,  or  disconnect 
any  solid  state  rectifiers. 
Replace  the  fuse  and  turn  on 
power.  In  this  last  respect,  lei 
me  caution  you  to  not  use 
the  power  switch,  but  physi* 
cally  unplug  the  set  when 
working  on  the  chassis.  Turn- 
ing it  on  then  becomes  a 
matter  of  plugging  it  in.  If  the 
new  fuse  blows  with  the  recti- 
fier removed,  then  you  know 
for  certain  that  the  problem 
is  on  the  transformer  side  of 
the  rectifier.  Referring  to  Fig. 
5,  disconnect  capacitors  CI 
and  C2,  the  rf  bypass  capaci- 
tors, Replace  the  fuse,  and 
then  plug  the  set  back  into 
the  ac  power.  If  the  fuse 
blows  again,  then  you  can  be 
certain  that  the  problem  is 
the  power  transformer.  If  it 
did  not  blow,  however,  then 
the  trouble  is  either  CI  or  C2, 
An  ohmmeter  will  tell  which. 

If  the  fuse  did  not  blow 
when  the  rectifier  was  out  of 
the  socket,  then  the  problem 
is  on  the  dc  side  of  the 
rectifier.  At  this  point,  I  want 
to  reiterate  the  fact  that, 
though  these  transmitters 
may  be  low  power,  poten- 
tially lethal  voltages  lurk  on 
that  chassis.  As  the  ARRL 
keeps  saying,  "switch  to 
safety.*1  When  you  work  on  a 
htgh-voltage  dc  power  supply, 
there  is  a  possibility  that  you 
will  come  in  contact  with  a 
high  dc  voltage  stored  in  the 
filter  capacitors.  This  voltage 
may  stay  around  for  some 
time  after  the  set  is  turned 
off,  despite  any  bleeder  re- 
sistors that  may  (or  may 
not!)  be  in  use.  It  is  best  to 
assume  that  the  bleeder  is 
defective  and  use  an  alligator 
clip  lead  to  discharge  them. 
Connect  one  alligator  clip  of 
the  lead  to  chassis.  Then 
connect  the  other  end  (using 
an  insulated  too!)  to  the 
positive  side  of  the  filter 
capacitors.  Leave  it  there  for 
about  ten  seconds  and  move 
on  to  the  next  capacitor.  II 
you  are  working  on  a  rig  that 
has  a  negative  power  supply, 
or  positive  supplies  with  two 
or  more  filters  in  series,  dis- 
charge each  filter  separately*  I 


hope  it  doesn't  have  to  be 
mentioned  that  it  is  safe  to 
discharge  filters  only  after  the 
power  is  turned  off  —  the 
plug  pulled  from  the  wall. 

Before  digging  out  the 
voltmeter  or  ohmmeter  to 
find  out  where  the  short  is 
located,  it  is  necessary  to  try 
one  more  divide-and-conquer 
routine.  Remove  the  final 
amplifier  tube  from  its 
socket,  after  going  through 
the  proper  discharge  pro- 
cedure, When  the  final 
amplifier  tube  is  out  of  its 
socket,  replace  the  fuse  and 
reapply  power.  If  the  fuse 
does  not  blow,  then  you  have 
found  the  problem.  Replace 
that  lube  with  a  known  good 
type.  In  the  case  of  John's 
transmitter,  a  new  6146 
cured  the  problem.  In  that 
case ,  the  filament  had  sagged 
against  the  cathode  and 
created  a  short  circuit.  This  is 
especially  likely  if  the  trans- 
mitter had  not  been  used  for 
some  time.  In  the  case 
quoted,  it  was  even  more 
likely,  because  the  tube  was 
operated  in  a  horizontal, 
rather  than  vertical,  position. 
This  type  of  defect  will  cause 
the  fuse  to  blow  immediately 
when  the  power  is  applied, 
and  it  may  not  depend  upon 
whether  or  not  the  trans- 
mitter is  in  "standby"  or 
"transmit."  In  some  cases, 
though,  the  filament  supply 
might  not  normally  be 
grounded,  so  the  defect  does 
not  show  up  until  the  tele- 
graph key  is  depressed, 

in  a  few  cases,  you  will 
find  that  the  problem  only 
appears  to  be  associated  with 
the  final  amplifier  tube.  When 
the  final  tube  is  removed 
from  its  socket,  the  fuse 
blowing  stops.  This  could  be 
caused  by  a  loss  of  drive  from 
the  oscillator.  Most  low-cost 
MORA  transmitters  use  grid- 
leak  bias  rather  than  fixed 
bias.  If  the  drive  signal  should 
fail,  the  tube  becomes 
unbiased,  and  a  high  plate 
current  will  flow.  In  most 
instances,  though,  the  fuse 
will  not  blow  immediately, 
but  will  take  a  few  seconds. 
You  will  be  able  to  see  the 
plate     current    milliammeter 


rise  or  the  tube  glow  red  hot, 
A  new  troubleshooter 
might  be  tempted  to  trouble- 
shoot  his  MOPA  by  replacing 
all  of  the  tubes,  one  by  one. 
Although  I  could  be  burned 
at  the  stake  by  my  profes- 
sional colleagues  for  saying 
so,  this  is  a  technique  used  by 
many  of  them.  It  is  called 
'Shotgunning  the  problem." 
All  amateurs  should  make  it 
their  habit  to  keep  one  each 
of  every  tube  type  used  in 
their  equipment  -  new  tubes, 
not  hamfest  specials  of  un- 
certain parentage. 

The  last  transmitter  had  a 
CW  note  that  was  T-nothing- 
minus.  It  sounded  like  rawac 
on  the  plates.  Although  you 
may  hear  your  own  note  on  a 
receiver,  it  is  possible  that 
your  first  indication  of 
trouble  will  be  a  love  letter 
from  the  feds,  or  an  ARRL 
"official  observer,"  That 
notice  of  violation  from  the 
FCC  may  at  first  snap  your 
mind  clean  out  of  its  socket, 
but  fear  not  —  a  cure  is  at 
hand. 

Even  if  your  receiver  note 
normally  sounds  like  about 
T6  because  of  overload,  it  is 
still  possible  to  hear  a  clean 
note.  Operate  the  transmitter 
into  a  dummy  load,  turn  off 
the  receiver  avc,  and  turn 
down  the  rf  gain.  If  your  note 
sounds  less  than  T9,  then 
look  to  the  filter  capacitors* 
One  of  them  is  probably 
open.  Bridge  a  known  good 
filter  capacitor  across  each 
power  supply  filter  in  turn.  If 
the  note  cleans  up  when  any 
particular  capacitor  is 
bridged,  then  that  rs  the  one; 
replace  it.  Of  course,  turn  off 
the  power  and  discharge  all  of 
the  filters  before  making  each 
connection  with  the  bridging 
capacitor.  Also,  remember 
that  the  bridging  capacitor 
also  contains  a  charge,  so  it 
must  be  discharged,  too. 

Rules,  Rules,  Rules 

It  would  not  be  decent  of 
me  to  convince  you  that  it  is 
possible  to  fix  your  own 
MOPA  transmitter  without 
also  giving  you  some  appro- 
priate words  of  wisdom  and 
warning:  That  transmitter  can 
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Fig.  6.  No  solder  on  the  40 
meter  tap  kit  led  this  trans* 
mitten 

kill  you!  It  contains  lethal 
potentials,  so  be  very  careful, 
please.  You  would  be  sur- 
prised how  many  times  I  have 
heard  some  malar  key  from 
supposedly  knowledgeable 
people  about  "alleged"  safety 
problems.  One  person  made 
the  comment  that  the  ac 
mains  power  could  not  kill 
you,  because  it  is  too  low  a 
voltage,  and,  besides,  it  takes 
current  to  kill,  not  voltage. 
That  reasoning  can  get  him 
killed.  Most  electrocutions 
every  year  in  the  U.S,  are 
from  110-volt  mains  power! 
Another  false,  and  very 
dangerous,  idea  is  that  the 
+750-volt  supply  is  harmless 
because  it  is  dc,  It  can  kill, 
make  no  mistake  about  that 

—  it  is  a  perfectly  good 
widow  (er)-maker, 

A  Few  Simple  Rules 

1.  Before  touching  anything 
inside  the  transmitter,  (a) 
disconnect  the  ac  power  plug 

—  do  not  depend  upon  the 
switch  -  and  (b)  use  an  alliga- 
tor clip  lead  to  discharge  the 
filter  capacitors  in  the  power 
supply. 

2.  Never  work  alone.  Even  if 
your  partner  isn't  an  expert 
in  cardiopulmonary  resuscita- 
tion (CPR),  he  can  at  least 
put  I  the  emergency  switch 
and  call  for  an  ambulance, 

3.  Use  only  insulated  tools 
and  test  equipment. 

4.  Never  work  when 
fatigued. 

5.  Work  on  a  neat  bench; 
otherwise  safety  could  get 
lost  in  the  shuffle. 

6.  Use  a  proper  schematic* 
One  last  note;  Whenever  a 

rectifier  is  found  defective, 
test  the  power  supply  and 
final  amplifier  for  shorts.  It  is 
possible  that  the  rectifier 
didn't  give  up  the  ghost,  but 
it  was  pushed  by  a  short 
circuit.  ■ 
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Novices, 

Paddle  Your 

Way  To  Happiness 


super  deluxe  Novice  keyer 


Rev,  Michael  Wmdolph  WQOGX 
218  W.  2nd  St. 
Chaska  MN  55318 


The  Novice  just  getting 
into  ham  radio  is  often 
overwhelmed  by  the  amount 
of  equipment  that  is  available 


and  the  high  price  for  that 
equipment.  It  is  no  longer 
possible  for  the  beginner  to 
make  his  own  receiver  unless 
he  has  a  ham  friend  to  help 
him.  Even  then,  he  would 
probably  settle  for  the  re- 
generative beginner's  model 
only  until  he  could  afford  or 
borrow  a  better  one. 

It  is  still  possible  to  build 
your  own  transmitter  (also 
with  a  little  help  from  a 
friendly  ham)  as  long  as  you 
are  going  to  work  CW  only. 
But  going  sideband  is  just  out 
of  reach,  unless  you  can  get 
your  hands  on  a  commercial 

rig- 
Even  the  experienced  ham 

today  usually  depends  on 
commercial  or  kit  receivers 
and  transmitters,  except  for 
CW,  and  does  his  building  and 
experimenting  with  other 
ham  gear,  gadgets  to  improve 
the  shack  or  make  operating 
more  convenient,  etc.  Among 
these  extra  items,  and  one 
that  the  Novice  might  easily 
dream  of  graduating  to,  is  a 
bug,  ort  even  more  high  class, 
an  electronic  keyer. 

The  one  described  here  is  a 
good  electronic  keyer,  one  a 
Novice  can  build  and  get 
working,  and  even  one  thai 
he  can  afford,  The  only  parts 
you  will  have  to  buy  (pro* 
viding  you  have  dismantled 
a  few  TV  sets  or  have  a 
supply  of  resistors,  capac- 
itors, wire,  etc.)  will  be  the 
four  cheap  ICs  (integrated  cir- 
cuits), sockets  for  same,  and  a 
piece  of  perforated  board 
(which  could  be  made  at 
home,  if  necessary).  Add  to 
these  a  half-dozen  transistors 
and  a  couple  FETs  (field 
effect  transistors)*  if  you 
want  the  deluxe  version,  and 
you  can  probably  buy  all  the 
parts  for  less  than  the  price  of 
a  good  hand  key,  which  will 
cost  up  to  $8.00. 

I  call  it  a  deluxe  keyer 
because  it  has  touch  control 
—  which  even  your  ham 
friends  probably  don't  have 
unless  they  spent  a  tot  of 
money  on  their  keyers  or  are 
pretty  good  ham  experi- 
menters. Although  you 
should  have  no  trouble 
making    a     regular     paddle 
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(much,  much  cheaper  than 
buying  one),  it  is  even  easier 
to  make  the  solidly-mounted 
paddle  for  the  deluxe  version, 
as  it  needs  no  pivots  or  con- 
tact points  —  no  moving  parts 
at  all  All  you  have  to  move 
are  your  finger  and  thumb  to 
work  this  keyer.  There's  no 
paddle  to  push  or  squeeze  — 
just  a  touch  will  do  it. 

The  Novice,  of  course,  has 
learned  code  at  the  rate  of 
five  words  a  minute.  But  it  is 
often  pretty  sloppy  code 
(witness  the  Novice  on  the 
air).  With  this  electronic 
keyer  that  you  can  build 
yourself,  you  can  learn 
quickly  to  send  perfect  code 
and  take  pride  in  that  ac- 
complishment. Anyone  who 
has  some  knowledge  of 
soldering  (with  a  soldering 
pencil)  and  an  ability  to  read 
and  follow  diagrams  can  build 
this  keyer,  It  requires  no 
printed  circuit  board,  and  all 
the  parts  can  be  bought  very 
economically  by  mail  from 
ads  in  73  Magazine  or  from 
your  local  Radio  Shack. 


A  good  feature  of  an  elec- 
tronic keyer  like  this  is  that 
you  can  set  the  speed  of  the 
characters  at  about  thirteen 
words  per  minute  and  still 
send  as  slowly  as  you  wish  by 
your  spacing  between  letters 
and  words.  This  is  recognized 
as  a  better  way  to  learn  the 
code  than  learning  it  by 
sending  slow  dits  and  slower 
dahs.  Sending  each  character 
at  a  thirteen  word-per-minute 
rate  and  slowing  down  only 
the  spaces  prepares  you  for 
increasing  your  code  speed 
without  the  learning  plateaus 
that  wiil  slow  up  progress  to 
your  higher  class  license. 

There  is  a  special  feature 
to  this  keyer;  It  uses  ordinary 
transistor  logic,  TTL,  which  is 
cheap  and  readily  available 
by  mail.  I  could  have  used 
CMOS  chips  and  the  keyer 
would  use  less  current.  But 
one  big  disadvantage  of 
CMOS  chips  is  that  they  are 
very  sensitive  and  can  easily 
be  burned  out  just  by 
handling!  After  zapping  a  few 
of    them    myself,    I    decided 


that  that  was  just  not  the  way 
to  go. 

Also,  because  the  new- 
comer (and  a  lot  of  us  old- 
timers  too!)  isn*t  into  making 
printed  circuit  boards,  I  used 
point-to-point  wiring.  It 
might  seem  more  time-con- 
suming (unless  you  count  the 
time  making  the  printed 
board),  but  the  equipment 
works  just  as  well  once  it  is 
finished-  It  also  provides  for 
the  possibility  of  changing 
wiring,  changing  parts  for 
bigger  or  smaller  pans,  etc., 
which  you  can't  very  well  do 
with  a  printed  circuit. 
Sockets  lor  the  ICs  are,  how- 
ever, recommended.  This 
makes  it  much  easier  to 
change  chips  in  case  one  or 
the  other  gate  in  one  IC  is 
bad.  They  don't  go  bad  often, 
but  they  are  cheap,  so  it's 
better  to  be  on  the  safe  side. 

The  whole  keyer  can  be 
made  quite  small,  smaller 
than  some  of  the  kits  on  the 
market  I  put  mine  in  a  3  x  4 
x  2  inch  cabinet.  If  you  want 
to  include  the  power  supply, 


you  might  want  it  a  bit  larger, 
however.  If  you  make  a 
wooden  cabinet,  it  would  be 
a  good  idea  to  make  it  in  such 
a  way  that  you  can  add  some 
shielding  (ordinary  window 
screening)  in  case  the  rf  from 
you  rig  affects  the  keyer  Use 
shielded  leads  from  the  keyer 
to  the  transmitter  for  the 
same  reason,  if  you  can  find 
any,  I  had  no  shielding  prob- 
lems with  my  SB-1 04  trans- 
ceiver, but  you  have  to  re- 
member that,  with  the  touch 
paddle  feature,  this  keyer  is 
more  sensitive  than  other 
keyers.  You  have  to  be  care- 
ful about  what  you  touch  — 
even  the  power  leads  have  to 
be  left  "untouched."  Touch 
the  paddle  only. 

Building  the  keyer  is  made 
quite  simple  by  the  fact  that 
ail  the  parts  can  be  anything 
close  to  the  value  given- 
There  is  a  good  50%  tolerance 
allowable,  and  the  keyer  will 
still  work.  So,  if  you  don't 
happen  to  have  the  value  that 
ts  called  for  on  the  diagram, 
just  try  something  that  is  as 
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Fig,  h  Super  deluxe  Novice  keyer.  Power  connections:  fCJ  —  connect  7  to  ground  and  14  to  +5  V;  IC2  — connect  7  to  ground 
and  14  to  +5  V;  IC3  —  connect  11  to  ground  and  3,  4t  7,  10,  and  14  to  *5  V;  iC4  —  connect  as  iC2. 
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close  as  you  have.  It  is  fun  to 

vary  the  parts,  too  —  for 
instance,  you  could  change 
the  timing  resistor  (R2)  and 
capacitors  (C1  and  C2)  to  gel 
various  rates  of  keying.  Dif- 
ferent values  of  resistance  in 
the  tone  control  (R13  and 
R14)  also  can  give  you  a  tone 
that  you  like-  Use  any  NPN 
transistors  you  happen  to 
have  (gain  is  not  particularly 
important)  and,  also,  any 
PNP  transistors  for  TR4  or 
TR8.  This  goes  for  the  diodes 
used,    too*    I    got    mine   by 


Fig.  2.  Deluxe  keyer  wiring  layout. 

stripping  computer  boards. 
They  were  ail  FD10  types 
(whatever  that  might  mean!), 
but  any  small  signal  diode 
should  work  welL  Just  be 
sure  you  install  the  diodes 
with  the  right  polarity,  as 
indicated  on  the  diagram, The 
rectifier  diodes,  however, 
have  to  be  capable  of  500 
mA,  so  don't  use  ordinary 
signal  diodes  here. 

The  reed  relay  is  a  mini 
relay  sold  by  Poly  Paks,  Find 
the  thinnest  magnet  wire  you 
have  around,  say  #34  or  so, 


and  wind  about  800  turns 
around  the  glass-enclosed  re- 
lay. For  R26,  try  a  couple 
different  resistors,  until  you 

find  one  that  gives  a  good 
closure  of  the  relay  on 
keying.  Or  skip  the  resistor 
altogether*  if  you  don't  mind 
drawing  a  little  extra  current. 
The  whole  keyer,  with 
sidetone  at  high  volume, 
should  not  draw  more  than 
250  mA.  Of  course,  this  will 
be  lessened  if  you  use  the 
optional  sidetone  monitor 
shown  on  the  diagram.  And, 


of  course,  you  will  draw  even 
less  current  if  you  skip  the 
sidetone  feature  altogether 
and  depend  on  an  rf  keying 
monitor  on  your  rig  for 
monitoring.  The  keyer,  as 
good  as  it  is,  is  still  just  a 
simple  thrcc-lC  keyer,  so  it 
can  be  reduced  to  these  first 
three  ICs,  if  you  wish  the 
basic  keyer  alone. 

The  sidetone  monitor,  as 
uiven,  is  coupled  directly  to 
the  last  IC  in  the  keyer  itself 
(IC2),  so  the  tone  might 
change  with  a  change  of 
volume.  If  this  is  undesirable, 
you  could  add  another  IC  and 
use  two  or  three  gates  as 
buffers,  or,  preferably,  find  a 
transistor  output  transformer 
and  skip  the  OTL  (output- 
transformerless)  circuit  used, 
I  used  it  to  increase  the 
volume,  as  I  didn't  happen  to 
have  an  output  transformer 
available  at  the  time.  I've 
included  another  sidetone  cir- 
cuit which  skips  the  last  IC 
altogether  —  you'll  have  to 
experiment,  however,  to  get 
the  volume  you  want. 

The  paddle  is  homemade, 
constructed  from  a  piece  of 
plastic  that  is  fairly  stiff.  Cut 
two  pieces  of  thin  aluminum 
to  the  shapes  shown,  one  for 
each  side  of  the  paddle,  and 
glue  them  on  each  side  of  the 
paddle.  Note  that  the  bolts 
are  offset  from  each  other. 
These  bolts  are  used  for 
mounting  -  using  any  kind  of 
bracket  you  can  think  of  - 
and  they  are  also  used  as 
contacts  for  the  paddle*  One 
bolt  contacts  one  piece  of 
aluminum,  and  the  other  boh 
contacts  the  aluminum  on  the 
other  side.  Then  from  the 
bolts  come  the  leads  that  go 
to  the  gates  of  the  FETs  on 
each  side  of  the  paddle.  If 
you  don't  use  the  touch  fea- 
ture, you  can  fabricate  a 
paddle  out  of  a  piece  of  stiff 
aluminum  or  iron  (like  a  table 
knife  blade)  by  boiling  the 
far  end  onto  the  keyer 
ground  and  putting  contacts 
(small  bolts  through  brackets) 
at  the  front  end  just  inside 
the  keyer  enclosure,  close  to 
each  side  of  the  paddle.  After 
a  little  use,  you  will  find  that 
you  want  the  contacts  very 
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close  to  the  paddle  so  that 
you  barely  have  lo  move  the 
paddle  between  dots  and 
dashes, 

I  power  my  keyer  from 
my  SB-104  transceiver  5-voIt 
supply,  but  I've  included  the 
diagram  of  a  simple  power 
supply  consisting  of  a  twelve- 
volt  transformer,  rectifier 
bridge,  capacitor,  and  an 
LM309K  voltage  regulator. 
This  last  insures  you  will  gel 
only  five  volts  on  the  keyer. 
The  ICs  are  not  very  tolerant 
of  much  higher  voltages. 
Don't  try  to  use  a  six-volt 
transformer,  as  you  will  have 
to  use  much  more  capaci- 
tance, and  the  keying  will  be 
erratic. 

The  complete  diagram  of 
the  keyer  is  given  in  Fig.  1. 
Fig.  2  is  perhaps  even  more 
important,  as  it  gives  you  the 
actual  wiring  layout  to  wire 
the  parts  on  the  board.  A 
parts  placement  I  used  for  the 
top  of  the  board  is  given,  but 
placement  is  mostly  up  to 
you.  What  is  not  indicated 
above  chassis  (board)  is  put  in 
somewhere  below.  Don't 
crowd  the  parts.  Bring  out 
wires  from  the  IC  sockets 
and  place  the  parts  well  away. 
Parts  placement  is  not  at  all 
critical,  and  leaving  plenty  of 
room  will  make  it  easier  to 
check  voltages,  etc.,  for  de- 
bugging. 

After  wiring  comes  ihe 
debugging-  If  you  go  about 
this  in  a  systematic  way,  you 
will  have  no  trouble.  Of 
course,  if  the  keyer  works  as 
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soon  as  you  put  it  together, 
all  you  have  to  do  is  put  it  in 
a  cabinet,  and  that's  it.  But 
it's  possible  there  will  be 
some  part  wired  wrongly  or 
forgotten. 

First  check  out  your  input 
wiring.  Is  it  really  5  volts  or 
close  to  it?  Then  check  that 
all  the  ICs  are  actually  getting 
this  5  volts  on  all  the  pins 
listed  for  5  volts.  If  some  IC 
doesn't  have  five  volts  where 
it  should>  trace  down  your 
wiring  till  you  find  where  the 
five  volts  disappear  —  it  may 
be  a  capacitor  that  is  shorted, 
or  it  may  be  that  you  forgot 
to  wire  that  particular  pin  on 
the  IC.  After  making  sure  of 
the  power  to  all  ICs,  check 
voltages,  as  given  in  the  de- 
bugging chart,  for  the  rest  of 


First:  Check  all  pins  that  should  be  connected  to  +5  volts  to  see  if  the  5 
volts  are  reaching  these  pins. 

With  power  applied  but  key  not  contacting,  check  for  the  following: 

IC1  -  High  (near  5  volts  J  i  pins  1,  2,  5,6,9,  10,  and  11- 

Low  (near  zero):  pins  3,  4r  8,  12,  and  13* 

IC2  —  High  (near  5  volts)"  pins  1,  5,  6  (grounded  when  dot  is  sent),  9, 

and  13. 

Low  (near  zero):  pins  2,  8,  and  12. 

Power  applied  and  either  dot  or  dash  paddle  grounded; 

IC1    -  Pins   1,   2,  3,   4,  S,  6,  8,  9,   10,   11.   12,  and   13   vary  at  an 

intermediate  voltage  wttite  keying,  depending  on  keying  speed* 

IC2  —  P*n  1  goes  low  on  dash. 

Pins  4  and  12  go  high  and  remain  thus  while  keying. 

Pins  5r  6,  8.   10,   11.  and   13  vary  at  an  intermediate  voltage  while 

keying, 

IC3  —  Pins  1  and  5  vary  in  voltage  with  keying  speed. 

Pin  6  goes  low  when  dot  is  sent. 

Pin  8  goes  high  and  remains  there  while  keying. 

Pin  9  goes  low  and  remains  there  while  keying* 

Table  h  Debugging  chart  for  super  deluxe  keyer. 


Fig,  3.  Deluxe  keyer  parts  layout. 

the  pins  with  the  power  con- 
nected but,  at  first,  without 
touching  the  paddle.  See  if 
the  pins  are  high  {close  to  5 
volts,  that  is,  anywhere  be- 
tween 3.5  V  to  4.5  V)  or  low 
(less  than  2  V).  If  these  are 
not  as  the  chart  indicates, 
again  check  the  IC  itself  (by 
substituting  another  one,  if 
you  have  one,  or  by  begging 
one  off  some  harn  friend), 
perhaps  by  having  a  harn 
friend  who  has  worked  with 
ICs  check  it  out  for  you. 

If  you  have  to  check  out 
the  ICs  yourself,  there  have 
been  a  number  of  good  arti- 
cles on  ICs  in  73  Magazine 
that  you  would  do  well  to 
study.  On  >ou  know  about 
gates  and  flip-flops,  it  isn't 
hard  to  make  simple  checks 
to  see  if  they  are  working  or 
not.  Remember  that  the  IC 
has  to  have  its  five  volts  and 
ground  connected  before  you 
can  get  a  gate  to  work  like  it 
should. 

Once  the  static  condition 
of  the  keyer  is  checked  out, 
you  connect  the  paddle  to 
ground  or  touch  the  touch 
paddle  and  check  again  ac- 
cording to  ihe  chart  On 
several  pins,  the  voltages  will 
fluctuate  between  zero  and 
your  full  high  voltage  (close 
to  five  volts)*  However,  your 
meter  will  be  unable  to  indi- 
cate this  at  the  keying  speed. 
It  will  wobble  around  some 
intermediate  voltage.  This  is 


what  I  mean  by  voltage 
varying  with  keying  speed. 
Some  pins,  however,  will 
change  abruptly  from  high  to 
low  and  vice  versa,  and,  of 
course,  the  power  connec- 
tions will  remain  high. 

The  whole  keyer  is 
actually  a  lot  simpler  than  the 
diagram  indicates.  I  put  to- 
gether a  demonsiation  model 
on  a  protoboard  first,  and  it 
worked  right  off,  even  though 
it  looked  a  big  mess.  If  you 
leave  yourself  plenty  of  room 
to  check  it  out,  it  will  go 
together  in  a  surprisingly 
short  time.  And  it  will  make 
your  keying  sound  very  good 
once  you  practice  a  little  and 
get  to  know  how  an  elec- 
tronic keyer  works.  Here's 
hoping  I'll  hear  a  lot  of  good 
CW  on  the  bands  very 
soon.  ■ 
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How  Many  pF 
Is  That  Capacitor, 

Really? 

build  this  simple  PLL  C-meter 


Tucked  away  in  our  junk 
box  someplace,  most  of 
us  have  jars,  boxes,  paper 
bags,  or  whatever  of  surplus 
capacitors  -  capacitors  that 
are  perfectly  usable  but  not 
particularly  useful  because  we 
can't  decipher  the  color  code 
or  numbering  system  that 
designates  their  value.  Many 
of  us  have  also  had  occasions 
when  we  wished  to  twist  up  a 
"gimmick,"  or  check  the 
value  of  an  unmarked  air-vari- 
able, or  determine  the  exact 


value  of  a  ceramic  disc  before 
we  install  it  in  a  particularly 
critical  circuit.  The  more 
sophisticated  tinkers  may  re- 
call a  time  when  they  wanted 
to  measure  the  stray  capaci- 
tance between  the  leads  in  a 
wire  bundle  or  between  the 
foils  on  a  printed  circuit 
board.  If  any  of  the  above 
situations  sound  familiar, 
read  on,  because  here  is  a 
project  to  help  you  out  of  all 
those  dilemmas.  When  com- 
pleted,   it    will    provide   you 


with  the  capability  to 
measure  any  value  of  capaci- 
tance between  0  pF  and  1  uF 
by  merely  pushing  a  button 
and  reading  a  meter.  Not  only 
that,  the  cost  is  reasonable, 
construction  is  quick  and 
easy,  and  the  parts  are  avail- 
able from  your  nearest  Radio 
Shack  or  mail-order  parts  sup- 
plier if  they  aren't  already  in 
your  junk  box. 

The  circuit  is  an  adapta- 
tion of  an  old  principle 
which,    simply    stated,    says 


that  the  ac  current  flow 
through  a  capacitor  is  depen- 
dent upon  the  voltage 
applied,  the  frequency  of  the 
waveform,  and  the  value  of 
the  capacitance.  In  this  case, 
use  of  a  square  wave  allows 
the  capacitor  to  charge  to  its 
full  potential  and  permits 
measurement  of  current  flow 
as  a  linear  function  of  capaci- 
tance. 

In     operation,    depressing 

the  read  button  applies  the 
regulated  15-volt  output  of 
the  LM78L15  to  the  LM566 
phase  locked  loop  voltage 
controlled  oscillator  {VCO). 
Regulating  the  Vcc  input  to 
the  VCO  insures  that  the  cali- 
bration of  the  capacitance 
meter  will  be  stable  as  long  as 
the  battery  voltage  remains 
above  approximately  16 
volts.  The  frequency  at  which 
the  VCO  oscillates  is  deter- 
mined by  selection  of  the 
proper  RC  combination 
(R1/C1,  R2/C2,  etc.)  with 
the  rotary  switch.  The  square 
wave  output  from  pin  3  is  fed 
directly  to  the  unknown 
capacitor  whose  value  deter- 
mines the  current  flow  and 
subsequent  meter  reading. 
Rectification  and  filtering  are 
provided  by  diodes  Dl  and 
D2  and  the  30  uF  electrolytic 
capacitor.  The  switch  selected 
RC  combinations  provide  six 
linear  scales:  0-10  pF,  10-100 
pF,     100-1000     pF,     1000 
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Parts  List 

Bakelite  box  -  g-y*"  x  3-3/4"  x  2" 

Rotary  switch  -  2-pole,  6-position 

Momentary  switch  —  SPST,  NO 

*  Precision  panel  meter  —  100  microamps 

Knob 

Binding  posts  —  red  &  black 

LM566  -  8-pm  DIP  VCO  IC 

LM7SL15  -  15  V  regulator,  TQ-92 

8 -pin  IC  socket 

Small  signal  diodes  12) 

Printed  circuit  trimpots,  10k  (6) 

100pF 

,001  uF  I  CI 

.01  uF  I  through 

.1uF  I  CG 

1  uF 

IOuF 

1  uF  ceramic  disc/electrolytic 

,001  uF  ceramic  disc  capacitor 

30  uF,  16  V  electrolytic  capacitor  [20  uF-50  uF  suitable* 

1 .5k  %  W  resistor 

10  k  V*  W  resistors  {2) 

Circuit  board  (available  from  author  for  $5.00} 

9  V  batteries  (2) 

9  V  battery  clips  (21 

9  V  battery  holders  (2) /double-sided  tape/Super  Stuff/etc, 

*Note:  A  50  or  ISO  microarnp  meter  can  be  substituted  if  desired. 


Mylar,  polystyrene,  or 
silver  mica  preferred;  however, 
good  quality  ceramic  disc  will 
suffice 
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pF-.01  uF,  .01-.  1  uF,  and  .1-1 
uF.  Accuracy,  dependent  pri- 
marily upon  the  tolerance  of 
the  meter  and  the  capacitors 
used  for  calibration,  is  ap- 
proximately ±5%.  If  a  high 
quality  meter  is  used  and  1% 
tolerance  capacitors  are  avail- 
able for  calibration,  an  accu- 
racy of  ±2%  or  better  is  pos^ 
sibte. 

For  the   most  part,  com- 
ponent    selection     is     non- 
critical.    The    values    of    fre- 
quency-determining    capac- 
itors   CI     through    C6    may 
deviate  from   those  specified 
by    as    much    as    50%,    but 
should  be  as  stable  as  you  can 
find    to   insure   that   the   ac- 
curacy  of  the   instrument  is 
maintained    under    changing 
environmental      conditions. 
The      prototype     used     an 
aluminum  electrolytic  for  C6 
and  ceramic  discs  for  the  re- 
mainder. After  a  night  in  the 
car  at  15°F,  the  .1-1  uF  scale 
read   10%  tow  and  the  other 
scales   were  in  error  to  some 
lesser  degree  until  the  instru- 
ment   warmed    up    to   room 
temperature.   Diodes   D1   and 
D2   can    be  either  silicon  or 
germanium,  and  the  value  of 
the    30    uF    electrolytic   can 
vary  from  22  to  50  uF,  The 
higher     value     will     provide 
better   filtering  action  at  the 
low    operating   frequency    of 
the  .1-1   uF  range,  but  stows 
the  meter  response  when  the 
circuit   is   activated,    For   R1 
through      R6,     the     fancier 
multiturn    trimpots  are   nice 
and  ease  calibration,  but  the 
cheaper  single-turn  variety  are 
more   than   adequate  and  are 
what   the   circuit   board   was 
designed  for.  If  you're  going 
to   splurge   anywhere,  capac- 
itors CI   through  C6  and  the 
meter    movement   are    where 
quality   counts   most   in   this 
project- 
Construction     is     accom- 
plished by  referring  to  Figs.  1 
through   3  and  the  suggested 
front  panel  layout.   Begin  by 
drilling  and  lettering  the  front 
panel.      For      professional- 
looking  results^  the  panel  can 
be   roughed    with   a  stainless 
steel   pad,  or,  if  you   prefer, 
sprayed  with  the  background 
color     of     your     choice, 
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Fig.  2.  Component  placement.  R I  through  R6  and  CI  through  C6  mount  on  foil  side  of  board, 
all  other  components  on  reverse. 
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Fig,  3. 


Lettering  is  most  easily  ac- 
complished using  "Dri- 
Transfer11  tetters  available 
from  Radio  Shack,  stationery 
stores,  and  other  sources-  For 
durability,  the  lettering 
should  be  sprayed  with  a 
clear  protective  coating  such 
as  Krylon*  After  lettering,  in- 
stall the  meter,  binding  posts, 
and  push-button  switch,  and 
then  put  the  case  aside  for 
the  moment 

Next  install  the  remaining 
components,  including  the 
rotary  switch,  on  the  circuit 
board*  R1  through  R6  and  C1 
through  C6  mount  on  the  foil 
side,  the  remaining  compo- 
nents on  the  reverse.  The 
circuit  board  is  supported  by 
the  switches  and  the  leads 
from  the  binding  posts. 
Solder  a  short  length  of  solid 
conductor  (a  clipped-off  resis- 
tor lead  will  do  fine)  directly 
to  the  tip  of  the  screw  end  of 
each  five-way  binding  post. 
Fit  the  board  into  position 
over  the  binding  posts  and 
push-button  switch  terminals 
and  install  the  nut  on  the 
shaft  of  the  rotary  switch. 
Solder  the  leads  from  the 
binding  posts  and  lugs  from 
the  push-button  switch  to  the 
board.    Connect    the    meter 


leads  to  the  points  indicated 
and  connect  and  install  the 
batteries  using  double-sided 
tape  or  "Super  Stuff  to  hold 
them  in  position  next  to  the 
meter- 
After  admiring  your  handi- 
work, you're  ready  for  cali- 
bration, Use  the  most  ac- 
curate capacitors  available 
and  begin  with  the  x1  scale 
(0-10  pF).  Connect  the  cali- 
bration capacitor  to  the  ter- 
minals and  adjust  Rl  for  a 
meter  reading  that  matches 
its  value,  When  you  have 
completed  this  procedure  for 
the  other  five  scales,  install 
the  completed  Instrument  in 
the  case  and  grab  a  handful  of 
those  previously  unusable 
capacitors  out  of  your  junk 
box.  Fun,  isn't  it?  What's 
really  interesting,  though,  is 
to  measure  some  that  are 
clearly  marked  with  the  value 
they  are  supposed  to  be. 

When  measuring  values  of 
less  than  10  pF,  stray  capaci- 
tance can  be  a  problem,  so 
connect  the  capacitor  leads 
directly  to  the  terminals  if 
possible.  If  not,  plug  in  a  set 
of  extension  leads  with 
banana  plugs  on  one  end  and 
alligator  clips  on  the  other. 
Position  them  as  they  will  be 


Fig,  4.  Suggested  front  panel  layout 


when  you  are  making  the 
measurement  and  check  the 
stray  capacitance.  Subtract 
this  reading  from  the  indi- 
cated value  of  the  unknown 
capacitor  to  obtain  the  actual 
value.  If  extension  leads  of 
more    than    two    inches    are 


required,  the  same  procedure 
should  also  be  used  on  the 
xlO  (10-100  pF)  scale. 

There  it  is  —  hope  you 
enjoy  building  and  using  it  as 
much  as  I  have.  Now,  if  I 
could  just  measure  induc- 
tance with  it  • . .  ■ 


a 
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from  page  34 

3-  The  fact  that  there  is  no  room 
to  hang  Ue  chad  box  is  no  problem, 
because  the  linear  amplifier  is  an  ideal 
receptacle  for  oily  chad. 

Perhaps  Mr.  Sox  man  intended  just 
to  store  the  TTY  in  that  location  and 
move  ~\\  to  the  operating  surface  when 


needed.  A  good  idea  for  keeping  in 
shape  ...  an  ASR  33  only  weighs 
about  SO  pounds, 

I  also  notice  that  the  linear  ampli- 
fier is  placed  at  the  opposite  end  of 
the  console  from  the  transmitter.  The 
fact  that  these  units  are  used  together 
functionally  is  no  excuse  to  put  them 
together    physically.    After    elk    lazy 


hams  need  to  stretch  their  bones  every 
now  and  then.  What  better  way  than 
to  stretch  out  across  the  console  while 
adjusting  the  drive  to  the  linear  ampli- 
fier? 

Mr.  Sox  man  provides  us  with  a  very 
interesting  formula  for  laying  out  a 
man -machine  interface.  Unfortu- 
nately, a  vital  term  has  been  omitted 
from  the  equation:  common  sense. 

William  L.  Mahood 
Falls  Church  VA 


HERESY 


As  a  Movice,  I  presume  I  should  be 
seen  and  not  heard.  However,  I  will 
risk  bringing  the  QRM  down  around 


my  head  by  proposing  additional  use 

of  C8  transceivers  on  ten  meters. 

While  all  you  good  old  Elmers  are 
trying  to  get  more  activity  going  on 
ten  and  find  a  use  for  all  the  good 
transceivers  lying  aroundH  why  not 
carry  your  frequency  allocation 
proposals  a  little  further  than  28,965, 
28.265,  etc.,  etc.? 

I  would  propose  an  expansion  of 
the  ten  meter  Novice  frequencies  to 
include  28.2-28.4  as  crystal  control, 
10  Watts  max.  input,  AM  phone  oper- 
ation. My  reasoning  for  this  proposal 
is  based  upon  my  beHef  that  it  would 
create  additional  activity  on  ten  and 
thereby  possibly  ward  off  loss  through 
WARC  rulings.  It  would  provide  addi- 

Continued  on  page  55 
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WITH  COMPETITIVE  PRICES  GOING  SKY-HIGH 
THE  YAESU  FT-101  SERIES  IS  STILL  YOUR  BEST  BUY! 


FT-IQIE 


FT101EE 


FT101EX 


Top  of  the  series,  the  FT-101E  has 
everything — RF  speech  processor,  AC 
and  DC  operation,  plug-in  PC  boards  for 
easy  servicing — nothing  has  been  omit- 
ted for  excellent  160-10  meter  perfor- 
mance. 


Just  one  step  down  is  the  FT-101  EE 
identical  in  every  respect — but  less  the 
RF  speech  processor — an  item  many 
hams  can  live  without,  thus  saving  a  few 
dollars. 


The  FT-101  EX  is  the  same  basic  unit 
less  DC/DC  converter,  160Mr  WWVt 
and  three  of  four  10  meter  crystals  and 
the  RF  speech  processor.  Many  hams 
do  not  need  these  features  and  would 
just  as  soon  save  the  money,  All  access- 
ories may  be  added  later  and  the  "EX" 
can  then  become  an  ,+E'\ 


Amateur  radio's  first  all  plug-in  PC  board  transceiver,  the  FT-101  series  has  a  long  pedigree  of 
success  dating  back  to  the  FT-1 01  and  FT-101  B.  More  than  a  quarter  million  are  in  use  all  over 
the  world!  Refinements  have  been  added  over  the  years  to  update  the  equipment  and  we 
believe  it  is  the  most  thoroughly  satisfactory  and  trouble-free  transceiver  money  can  buy. 
Compare  price  and  features  with  any  "Brand  X"  and  you'll  choose  Yaesu! 
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YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Ter.,  Cincinnati,  OH  45215 
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Exorcising 
Power  Supply  Demons 


what  to  do  when  Murphy  visits 


Joseph  J*  Carr  K4IPV 
5440  So*  8th  Road 
Arlington   VA  22204 


It  seems  absurd  that  most 
novice     troubleshooters 

will  usually  overlook  the 
power  supply  as  a  source  of 
trouble,  especially  if  it  is 
producing  a  dc  output.  The 
truth  is,  however,  that  the  dc 
power  supply  is  implicated  in 
a  majority  of  the  faults  found 
in  most  classes  of  electronic 
equipment,  which  includes 
equipment  found  in  most 
amateur  stations.  Most  of  us 
take  the  power  supply  for 
granted,  especially  if  it  is 
producing  dc,  and  will  try 
looking  elsewhere  for  the 
trouble-  But  if  we  take  the 
trouble  to  look  at  the  supply 
waveforms  with  an  oscillo- 
scope —  and  know  what  we 
are  looking  for  —  we  can 
solve  many  of  ihe  trouble* 
shooting  problems  that  previ- 
ously seemed  difficult. 

Modern  electronic  equip- 
ment is  operated  from 
voltage-regulated     power 


supplies  far  more  often  than 
was  true  of  the  vacuum  tube 
equipment  of  yesteryear.  One 
of  the  most  useful  features  of 
such  supplies  is  that  the  ac 
ripple  component  normally 
encountered  in  rectifier  cir- 
cuits is  almost  completed 
suppressed  by  the  regulator 
Even  those  unregulated  sup* 
plies  which  have  a  large  filter 
capacitor  will  not  hold  a 
candle  to  'less-well-filtercd* 
supplies  that  have  lower  value 
electrolytic  filters  but  do 
have  a  regulator  section. 

Fig.  1  shows  the  block 
diagram  of  an  electronically- 
regulated  power  supply.  The 
regulator  circuit  might  be  any 
of  several  wel I-known  multi- 
device  circuits,  or  it  might  be 
a  three^terminaJ  IC  regulator, 
such  as  the  LM309,  LM323, 
LM340,  or  78(HHeries  de- 
vices. 

The  waveforms  lo  be 
found  at  points  A  and  B  are 
shown  in  Fig.  2.  We  can 
legitimately  compare  these 
voltages,  because  the  oscillo- 
scope was  a  dual-trace  type, 
and    the    vertical    amplifiers 
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were  adjusted  to  have  the 
same  sensitivity  (vertical 
volts/cm). 

The  top  waveform  in  Fig, 
2  shows  the  ripple  waveform 
present  at  point  A  in  Fig.  1. 
This  is  the  output  of  the 
bridge  rectifier,  although  the 
same  waveform  is  also  found 
with  regular  full-wave  recti- 
fiers. The  bottom  waveform 
in  Fig,  2  shows  the  ripple 
component  at  the  output  of 
the  regulator  circuit.  This  is 
the  waveform  of  the  voltage 
actually  applied  to  the  cir- 
cuits being  served  by  this 
power  supply.  Note  that,  on 
the  same  voltage  scale,  this 


waveform  appears  to  be  very 
nearly  pure  dc.  Of  course,  if 
we  increased  the  amplifica* 
tion  of  the  vertical  amplifier 
on  the  oscilloscope,  we  would 
see  some  ripple.  It  is,  though, 
so  low  as  to  be  almost  inef- 
fectual in  most  applications. 
This  phenomenon  is  the  basis 
for  the  claim  by  some  manu- 
facturers that  they  have  an 
electronic  circuit  in  their 
power  supply  that  acts  like  a 
very  large  capacitor.  One 
power  supply  used  exten- 
sively as  a  battery  eliminator 
by  mobile  servicers  was 
touted  as  having  the  "equiva- 
lent of  one  farad  of  filter 
capacitance,"  but  what  they 
really  had  was  a  very  effective 
voltage  regulator  circuit! 

Whether  IC  or  discrete 
components  are  used,  it  is 
usually  the  case  that  most 
low-cost  regulators  use  a 
series  pass  transistor  with  its 
base  contolled  by  a  zener 
diode.  If  the  regulator  were 
to  become  defective  because 
the  series  pass  transistor 
shorted  or  the  zener  diode 
opened  up,  then  we  would 
find  a  high  ripple  component 
at  both  points  A  and  B.  Also, 
the  dc  voltage  at  point  B 
would  be  excessive.  The 
symptoms  this  causes  will 
vary,  depending  mostly  upon 
the  type  of  equipment  the 
supply  serves  and  the  nature 
of  its  circuitry. 


Fig.  /.  A  block  diagram  of  an  electronically-regulated  (voltage) 
power  supply  typical  of  most  modem  solid  state  equipment 


Fig,  2  Waveforms  produced  by  the  circuit  in  Fig.  h  The  top 
waveform  shows  the  ac  ripple  component  at  point  A  in  Fig.  1. 
The  lower  one  shows  the  ripple  waveform  at  B}  after  the 
regulator. 
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In  a  receiver,  for  example, 
you  might  notice  an  audio 
hum  in  the  output  or  a  shift 
in  dial  calibration,  because 
the  local  oscillator  was 
"pulled/'  In  a  TV  receiver, 
there  might  be  one  or  two 
black  "hum  bars"  slowly 
roiling  up  the  picture.  Aside- 
band  transmitter  might 
produce  out-of-calibration 
output  for  the  same  reason, 
or  there  might  be  hum  on  the 
modulation.  On  other  types 
of  equipment,  there  might  be 
any  of  a  wide  variety  of 
symptoms  too  numerous  to 
catalog  here-  The  one  under* 
lying  common  ground  for 
many  of  them,  though,  is  that 
they  are  weird  and  seem 
unexplained  by  the  failure 
expected  of  standard  parts  In 
the  circuits  themselves.  For 
this  reason,  it  is  recom- 
mended that  the  power  sup- 
ply be  checked  first.  I  keep 
service  records  on  medical 
electronic  equipment  and 
have  found,  for  a  full  year's 
work,  that  the  power  supply 
was  the  culprit  in  over  half  of 
the  cases! 

Another  set  of  gremlins 
appears  as  a  result  of  power 
supply  turn-on  and  turn-off. 
We  should  be  very  interested 
in  just  what  happens  to  the 
power  supply  at  the  instant 
of  turn-on,  because  it  is  a 
very  dynamic  time  for  many 
electronic  circuits.  The 
turn-on  waveform  often  re- 
veals some   very  difficult-to- 


locate  problems. 

Fig.  3  shows  the  normal 
rising  waveform  of  a  positive 
power  supply  that  is  mostly 
resistive  (little  filtering).  Fig. 
4,  on  the  other  hand,  shows 
the  damped  waveform  to  ex- 
pect when  turning  on  a  high- 
capacitance  power  supply 
that  has  a  high  time  constant. 
This  particular  waveform  was 
taken  in  a  supply  that  used  a 
3000  uF  capacitor  and  a 
68-Ohm  resistor  (in  place  of 
the  choke). 

Ordinarily,  this  type  of 
information  is  of  little  inter- 
est, but  occasionally  we  see  a 
piece  of  equipment  or  a  cir- 
cuit where  it  becomes  an 
important  factor.  Two  dif- 
ferent  types  of  problems  are 
involved  here:  latch-up  on 
t/on  and  intermittently  blow- 
ing certain  solid  state  devices. 
Such  circuits  generally  use 
dual-polarity  power  supplies 
and  may  have  operational 
amplifiers  or  other  linear  IC 
devices.  In  other  cases, 
though,  the  performance  of 
the  IC  version  is  approxi- 
mated by  a  discrete  circuit  of 
diodes  and  transistors. 

The  root  source  of  the 
problem  is  having  two 
opposite-polarity  power  sup- 
plies, one  of  which  lags  a 
little  bit  behind  its  com- 
panion at  either  turn-on  or 
turn-off.  An  open  capacitor 
will  substantially  reduce  the 
time  constant  of  a  power 
supply,    Figs-   3  and  4  show 


the  rise  characteristics  of  re- 
sistive and  capacitive  power 
lines,  respectively.  Ordinarily, 
power  supplies  for  solid  state 
circuits  will  more  likely  re- 
semble the  latter,  unless  the 
power  supply  capacitor  is 
open.  This  type  of  problem 
can  be  diagnosed  best  on  an 
oscilloscope,  preferably  a 
dual-trace  type  with  one  in- 
put on  each  of  the  two  sup- 
plies. Examine  the  rise  times 
to  see  if  they  are  approxi- 
mately equal. 

Similarly,  you  should  also 
consider  what  happens  at 
turn-off.  This  is  especially 
true  in  dual-supply  IC  cir- 
cuits; in  fact,  it  is  often 
critical. 

Most  IC  devices  have  PN 
junctions  between  the  active 
transistors  and  other  com- 
ponents of  the  device  and  the 
substratum  of  the  IC  on 
which  it  is  built.  In  normal 
operation,  these  PN  junctions 
(in  effect,  diodes)  are  reverse 
biased,  so  they  are  inert  in 
the  circuit,  save  for  a  minute 
leakage  current,  if  any. 

In  certain  IC  circuits, 
particularly  those  with 
dual-polarity  dc  power  sup- 
plies, certain  conditions  can 
cause  this  PN  junction,  or 
diode,  if  you  prefer,  to 
become  inadvertently  for- 
ward biased.  Under  this 
condition,  if  sufficient  cur- 
rent flows,  the  IC  will  be 
destroyed. 

A  common  type  of  linear 


IC  circuit  configuration  is 
shown  in  Fig,  5.  Device  Ul  is 
any  of  a  number  of  IC  ampli- 
fiers or  signal  processor 
devices.  For  purposes  of  this 
discussion,  though,  we  will 
not  worry  which  it  is,  because 
the  problem  is  generic  to  a 
large  class  of  circuits  and 
devices  that  uses  dual-polarity 
supplies. 

In  this  particular  circuit, 
there  are  three  sources  of 
rather  substantial  current 
flow:  Vcc  (+),  Vee  (-),  and 
the  charge  stored  in  capacitor 
CI.  If  the  Vcc  and  Vee  sup- 
plies decay  unequally,  then 
there  might  exist  a  brief 
moment  In  which  the  voltage 
between  one  power  supply 
terminal  and  the  top  of  C1  is 
opposite  its  normal  relation- 
ship. In  most  cases,  especially 
op  amp  circuits,  the  partic- 
ular failure  mode  seen  most 
often  is  reversal  of  the  rela- 
tionship of  the  Vee-CI  volt- 
age. This  may  forward  bias 
the  substratum  diode  and 
allow  a  current  to  flow  that  is 
great  enough  to  destroy  the 
IC.  In  this  type  of  failure,  the 
probability  of  damage  is 
directly  related  to  the  decay- 
time  lag  and  the  value  of  C1. 
Large  values  for  CI  mean  that 
more  charge  can  be  stored 
and  will  be  discharged  more 
slowly.  This  type  of  problem 
is  seen  most  often  in  those 
circuits  in  which  either  Vcc 
or  Vee  is  a  lot  less  loaded 
than    the    other    supply.    An 


Fig.  3,  Normal  waveform  of  a  positive  power  supply  with  a     Fig.  4.   Waveform  of  a  power  supply  with  a  long  time  constant, 
short  time  constant.  as  might  he  found  in  most  circuits. 
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f/y,  5,  fa/  Common  type  of  linear  IC  circuit  configuration,  (b) 
Diode  protection  against  reverse  current  flow  if  Vcc  or  Vee 
decay  too  slowly  relative  to  the  other.  DltD2  —  any  of  the 
J  N4Q00  series. 


example,  of  course,  might  be 
microprocessors  that  use  ± 
12  V  dc  supplies  and  load  the 
42  less. 

I  f  an  osci  I  toscope 
examination  reveals  substan- 
tially different  power  supply 
rise  or  faEI  times,  especially 
the  latter,  then  suspect  this  as 
a  possible  cause  of  recurrent 
IC  failure. 

The  best  cure  for  the  prob- 
lem is  to  find  out  exactly 
why  the  two  supplies  decay 
in  an  uneven  manner.  In 
normal  operation,  we  can  rea- 
sonably expect  both  supplies 
to  decay  more  of  less  equally. 
A  defect  in  an  electronic 
regulator  circuit  or  an  open 
filter  capacitor  may  tend  to 
upset  this  balance. 

Another  cure  may  be  to 
modify  the  circuit  to  prevent 
the  reverse  current  flow 
through  the  IC.  It  is,  after  all, 
that  current  flow  that  causes 
the    damage.    This    may    be 


especially  appealing  if  there  is 
nothing  wrong  with  the  sup- 
plies and  it  is  suspected  that 
the  uneven  decay  is  due  to 
either  their  respective  designs 
or  an  unbalanced  load  re- 
quirement. The  particular 
modification  is  shown  in  Fig, 
5(b),  and  consists  of  two 
solid  state  diodes  connected 
with  their  polarity  arranged 
so  that  only  current  of  the 
correct  polarity  can  pass.  If 
you  inspect  the  circuits  of 
many  pieces  of  equipment 
using  dual  supplies  with 
either  operational  amplifier 
or  discrete  circuitry,  you  will 
often  see  diodes  that  seem 
about  as  effective  as  a  block 
of  wood,  because  they  are 
reverse  biased  in  normal  op- 
eration. It  is  precisely  this 
type  of  thing  that  those 
diodes  are  used  to  guard 
against. 

Now  let  us  look  at  one  last 
class  of  gremlin  that  can  arise 


Fig.  6(c).  Oscilloscope  photograph  showing  the  voltage  across 
LI  as  SI  is  repeatedly  pressed  several  times  in  a  row. 
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Fig.  6(a).  When  SI  is  closed, 
current  11  flows  through  LJf 
creating  a  mognetic  field 
around  the  coil. 

from  either  the  power  supply, 
electromechanical  devices  in 
circuit,  or  from  situations 
where  a  squarish  blast  of  cur- 
rent is  applied  to  an  inductive 
component  such  as  a  TV  re- 
ceiver yoke  or  power  supply 
choke, 

A  phenomenon  called  by 
some  "inductive  kick"  is 
shown  in  Fig£.  6(a)*6(c).  Con- 
sider a  series  circuit  consisting 
of  an  SPST  push-button 
switch  (for  rapid,  pulse-fike 
action)  and  an  inductor.  This 
circuit,  as  shown  in  Figs.  6(a) 
and  6(b),  is  connected  across 
a  dc  power  supply.  When 
switch  SI  is  closed,  a  current, 
11 ,  will  flow,  and  this  builds 
up  a  magnetic  field  around 
L1.  But  when  SI  is  released, 
as  in  Fig.  6(b),  the  current 
flow  ceases,  and  a  reverse 
current  is  found  to  flow  in  LI 
that  creates  a  large  voltage 
spike  across  LI.  This  is  not 
the  fault  of  the  CEMF,  for, 
by  Lenz1  Law,  the  CEMF  will 
oppose    the    decay,    so   it    is 


u 

(CLOSED* 
Ot   SUPPLY      *;fe€i 


t 


I'i 


12 


LI  O—l  ' 


■    io 


fJU 


SI 

roptm 


r 

DC    SUPPLY       ^ci 

-t         'It 


13 


i 
i 

LI  0— I 


(8i 


DAHPCO 
0SC3LLAT1OH 


Fig.  7.  (a)  When  St  is  closed, 
we  have  the  same  action  as  in 
Fig.  6(a),  but  the  capacitor 
a/so  charges,  (b)  In  addition 
to  the  inductive  kick,  we  get 
a  damped  oscillation  on  the 
trailing  edge  of  the  waveform, 
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Fig,  6(b).  When  the  switch  is 
opened,  the  field  around  LI 
collapses  and  a  reverse  cur- 
rent flows,  creating  the  induc- 
tive kick  spike. 


series-aiding.  The  voltage 
spike  is  of  opposite  polarity, 
so  it  is  due  to  the  fact  that 
electrons  had  tended  to  pile 
up  at  the  inductor's  upper 
end  while  the  dc  power  was 
applied.  When  the  power  is 
removed,  these  electrons  seek 
to  reestablish  neutrality,  so 
they  rush  through  the  coil  in 
the  opposite  direction  from 
the  initial  current  flow.  Since 
the  voltage  is  equal  to  L 
(dl/dt),  and  the  rate  of 
change  (dl/dt)  is  typically 
very  high,  then  the  voltage  is 
also  very  high.  An  oscillo- 
scope photograph  of  the  cir- 
cuit action  is  shown  in  Fig, 
6(c).  I  used  a  heavy  5  H 
choke  for  L1,  Note  the  volt- 
age spikes  on  the  trailing 
edge  of  each  pulse. 

Next  let's  consider  the 
type  of  circuit  shown  in  Fig. 
1.  This  is  essentially  the  same 
as  that  of  Fig,  6,  except  that 
a  capacitor  is  in  parallel  with 
the  inductor,  and  that  com- 
plicates matters  a  little*  Keep 
in  mind  that  the  coil  in  these 
examples  could  be  a  relay 
coil,  solenoid,  or  other  elec* 
tro  mechanical  device,  or  a  TV 
monitor  flyback  transformer 
hit   by   horizontal  deflection 
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Fig.  8.  A  dhde  is  used  to 
suppress  the  inductive  kick 
spike. 
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Fig.  9(a).  Waveform  produced  ifDJ  (Fig.  8)  is  open  or  missing. 


puises. 

In  Fig,  7(a),  the  switch  SI 
is  depressed,  and  the  current 
is  turned  on.  The  applied 
voltage  charges  capacitor  CI 
and  creates  a  magnetic  field 
around  LI.  The  output  volt- 
age at  this  point  is  the  battery 
voltage,  The  waveform  occur- 
ring at  the  instant  of  turn-on 
is  shown  in  the  figure. 

In  Fig,  7(b),  the  switch  is 
released  and  the  current  from 
the  supply  is  turned  off.  The 
capacitor  CI  discharges,  and 
the  magnetic  field  around  the 
coil  collapses.  The  combined 
current  from  the  coil's  col- 
lapsing field  and  the  capacitor 
discharge  will  conspire  to  pro- 
duce not  only  the  inductive 
kick  phenomenon,  but  also  a 
brief  damped  oscillation, 

A  diode  (D1  in  Fig.  8)  is 
usually  placed  in  such  circuits 
to  eliminate  or  suppress  the 
so-called    inductive    kick,    If 


the  diode  were  to  open  (and 
that  does  happen),  the  spike 
would  be  allowed  to  get  into 
the  circuit,  because  it  is  not 
suppressed.  This  could  easily 
create  a  "glitch"  that  scram- 
bles the  brains  of  finicky 
high-frequency  digital  cir- 
cuitry and  may  destroy  some 
types  of  solid  state  devices.  In 
the  digital  case,  we  find  the 
spike  getting  into,  and  reset- 
ting  at  inopportune  moments, 
nip-flops  and  counters.  In 
other  cases,  especially  where 
MOSFETs  or  CMOS  chips  are 
used,  the  device  might  be 
destroyed.  The  spikes  shown 
in  the  waveform  photographs 
only  appear  to  be  about  50 
volts,  but  this  is  deceiving 
because  the  Polaroid  film  I 
used  would  not  "write"  fast 
enough  to  capture  the  whole 
spike  amplitude.  In  actuality, 
it  was  over  200  volts!  This 
could    easily   destroy   unpro- 


Fig.  9(b).  Normal  waveform  when  Dl  is  doing  its  job.  The 
spikes  produced  in  (a)  will  reset  flip-fiops}  increment  counters^ 
and  may  destroy  some  IC  and  discrete  semiconductor  devices. 


tected    CMOS    or    MOSFET 
devices. 

In  Fig.  8,  a  diode  (D1 )  has 
been  added  to  suppress  the 
spike.  Now  when  the  switch 
is  released  and  the  current  is 
turned  off,  the  capacitor  dis- 
charge  and  inductive  kick  will 
forward  bias  the  diode.  Once 
the  spike  voltage  gets  to 
approximately  0.6  volts,  the 
diode  will  start  to  conduct 
and  effectively  clamps  the 
voltage.  The  waveform  pro 
duced  by  this  action  is  also 
shown  in  Fig,  8.  Actual  oscil- 
loscope waveforms  produced 
by  a  circuit  such  as  that 
described  are  shown  in  Fig.  9. 
In  each  case,  the  push-button 
was  pulsed  on  and  off  a  few 
times  while  the  scope  swept 
across  the  screen  once*  Note 
that  the  leading  edges  are 
missing,  but  this  is  due  to  the 


rise  time  of  my  elderly  Tek- 
tronix p!ug-in  and  the  speed 
of  the  film  emulsion.  Fig. 
9(a)  shows  what  is  seen  if 
diode  D1  were  open,  or  miss- 
ing, while  Fig,  9(b)  shows  the 
waveform  in  a  normally  oper- 
ating circuit. 

At  this  point,  let  me  point 
out  that  these  problems  are 
real-life,  not  textbook, 
problems  which  I  encoun- 
tered in  my  day-to-day  work. 
They  are  also  very  difficult, 
perhaps  almost  impossible,  to 
find  without  an  oscilloscope. 
Mine  is  only  an  old  650  kHz 
model,  so  no  high-tech- 
nology, multi-kilodollar 
investment  is  required.  For 
this  reason,  let  me  nudge  you 
toward  ownership  of  such  an 
instrument  —  even  if  only  in 
partnership  with  another 
amateur  or  your  local  club*  ■ 
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tional  incentive,  as  in  "incentive 
licensing, ■'  provide  practical  applica- 
tion of  theory  vs.  appliance  operation 
via  the  reworking  of  low-cost  available 
equipment,  and  provide  valuable  train- 
ing m  the  fine  art  of  proper  phone 
operation! 
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Now  that  I  have  voiced  unmention- 
able heresy,  I  will  dismantle  my  anten- 
nas, pull  my  finals  out  of  the  old 
8&W,  and  hide  in  the  basement  until 
the  wrath  of  my  peers  hath  dissipated. 

By  the  way,  Wayne,  you  and  the 
Drum  look  to  be  in  pretty  good  shape. 

Bill  James  WD0AUU 
Denver  CO 


With  regard  to  your  idea  to  extend 
the  20  meter  phone  band  to  14.1,  I 
am  for  It  100%. 

I  have  done  considerable  operating 
from  Gibraltar  as  ZB2CS.  Much  to  my 
surprise,  I  found  most  Europeans  and 
Africans  above  14,2,  and  very  light 
activity  in  14,1/14,2.  In  trying  to 
work  other  DX,  the  main  problem  was 
powerful  Italians  and  Germans 
dominating  the  frequencies  —  not 
Americans.  I  would  like  to  see  the 
American  section  extended  to  14.12S, 
and  14.100  to  14.125  reserved  for 
low-power  split  DXpedition  operation 
and  "rest- of -the- world"  types  who 
don't  want  W/K  breakers.  Most  of  the 


"rest  of  the  world"  is  talking  to  W/K  a 
lot  of  the  time,  anyway,  and  the 
variations  in  propagation  provide  a 
curtain  of  privacy  at  other  times.  I 
would  be  glad  to  serve  as  an  originator 
of  a  petition  for  this  purpose  and 
receive  mail  in  support  of  the  idea. 

Ronald  C.  Williams 

1147  N.  Emerson 

Indianapolis  IN  46219 


BETTER  FROGS 


My  two  73  articles  concerning  the 
Yaesu  FRG-7  receiver  have  drawn 
considerable  mail,   indicating  a  wlde- 


Contmued  on  page  87 
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The  Full  Spectrum  of  VHF 


SCR  1000  •  Standard  of  Comparison 
in  Repeaters  -  Now  Available  with  Autopatch  I 


2M 

220  MHz! 


Optional  Cabinet 
$130,00 


The  SCR1000/SCAP  Combination 


A  New 


Dimension  in  Autopatch  Repeater  Performance 


Now  Spec  Comm  has  taken  the  hassle  out  of  putting  an 
autopatch  repeater  on  the  air!  The  SCR1000/SCAP  is  a 
fully  self-contained  30  watt  repeater  with  built-in 
autopatch  and  land  line  control.  You  simply  plug  in 
the  phone  line,  hook  up  the  duplexer,  and  you're  on 
the  airl  The  usual  months  of  problems  are  eliminated! 
The  SCR1000/SCAP  has  been  meticulously  engineered 
to  provide  the  smoothest  performing  patch  together 
with  a  positive  land  line  control  of  the  repeater,  just 
look  at  all  these  features 


Untf&r  chassis  view  of  SCRtQQQ  with  Autopatch  tnstetl&j. 


^eotone&t 


m  Normal  patch,  or  secure  "reverse    patch 

•  3  digit  anti-fafstng  access  —  single  digit  dis- 
connect 

•  3  digit  on-off  control  of  repeater  transmitter 

•  4  sec,  time  limit  on  access 


Built-in  adjustable  timeout  function  —  patch 
shuts  down  in  30-90  sec,  if  no  carrier  is  received 
Wide  range  audio  AGO 

User  can  mute  phone  line  audio  simply  by  key- 
ing his  mic  button  —  prevents  embarrassing 
language  from  being  repeated 
Patch  access  and  repeater  control  —  either 
over  the  air  or  over  the  land  tine 


The  SCR1000/5CAP  isa  complete  Autopatch  Repeater  —  fully  assembled,  set-up  and  checked-out  in  our  lab.  As  with  all  Spec 
Comm  products,  all  workmanship  and  components  are  of  the  very  highest  quality.  The  price?  A  very  reasonable  $1499.95  — 
complete!  ($1995.00  w/WP641  Duplexer).  Get  you  order  in  AS.A.P. 


V 


Call  or  write  today  and  get  the  details! 
(ShipJHandL  —  $3.50.  PA  residents  add  6%  tax) 


SPECTRUM 


1055  W,  Germantown  Pk,f< 


56 


/FM  Repeater  Equipment  — 

Quality  Speaks  For  Itself  I 

See  what  our  customers  have  to  say  about  the  SCR  1000 


.  The  quality  of  the  audio  is  unbelievable  —  a  true  reproduction  of  the  in- 
put, ft  reelty  does  sound  ttke  simplex.  The  receiver  sensitivity  of  our  Spec- 
trum system  is  at  feast  twice  the  Motorola  system  we  had  in  service.  We 
have  24  Watts  out  of  our  duple* er  We  aft  have  fatten  in  fove  with  your 
machine . . .  Again,  thank  you  tor  an  excellent  piece  of  equipment  We  are 
cerattnty  glad  that  we  purchased  a  Spectrum  1 000  Repeater," 

Jim  Wood  W3WJ  K 
Mars.  PA  16046 


"You  have  a  product  that  more  than  meets  the  specif ications  you  claim 
In  the  receiver  you  have  a  winner,  the  intermod  is  negligible ...  We  have 
many  other  repeaters  both  amateur  and  commercial  in  the  area  and  as  of  yet 
no  problem  ,  ,  .in  closing,  t  would  like  to  thank  you  tot  producing  a  product 
that  doe*  what  is  expected  of  it.  In  this  world  one  seldom  gets  what  he  pays 
for;  t  feel  out  group  has  bought  and  received  our  moneys  worth.** 

Jim  Todd  WA5HTT 
Dallas  TX 


"The  receiver  is  excellent  typically,  ft  a  25- watt  mobile  ca/J  hear  the 
machine  {ntnntng  tOO  watts  out  of  the  duplexed  he  can  get  into  it.  That's 
pretty  good,  I  must  say.  Although  I'm  on  a  15-kHz  ''splinter1'  between  two 
BtG  repeaters,  we  don*t  have  any  adjacent-channel  problems  with  the 
SCRlOOQ's  receiver  .  although  the  "local"  ItyTQ  group  has  headaches 
from  theit  repeater s  recerver  whenever  a  mobife  operating  146.205,  four 


treq.k  in  their  area  keys  up.  And  their  machine  is  totally  "commercial"! 
Needless  to  say.  the  audio  Quality  of  the  SCR1000  ts  pretty  spectacular. 
Switching  from  input  to  output,  even  Melissa  Manchester  can't  tell  the  dif- 
ference —  and  neither  can  l." 

S-  Katz  WBZWIK 


•  The  SCR 1 000  -  simply  the  finest  repeater  avajUble  on  the  amatei*  market  .  .  and  often  compared  to  "commerciaf' 
units  selling  for  3*4  times  the  price1  This  is  a  30Wt.  unit,  with  a  very  sensitive  A  selective  receiver.  Included  is  a  built-in 
AC  Supply,  CW  |0ert  full  metering  and  lighted  status  indicators/control  push-but tonsp  crystals,  local  mtc,  etc,  Also 
provided  are  jacks  for  emergency  power,  remote  control,  auto  patch,  el 

•  A  full  complement  of  opt  ions  are  available:  Duplexes  Cable,  *PL\  Hl/LO  Power,  Autopatch,  Racks,  etc.  Please  Inquire, 

•  The  Spec  Comm  Repeater  System  . . .  a  sound  investment  .  .  .  available  only  by  direct  factory  order.  1950.00  Amateur 
Net.  Commercial  price  somewhat  higher. 


SPEC  COMM  REPEATER  BOARDS,  SUB-ASSEMBLIES  &  ACCESSORIES 

All  equipment  assembled  &  tested.  For  2M  &  220  MHz. 


SCR  100  Receiver  Board 
Exi    wide  dynamic   rangel    Greatly   reduces 
overload,  'desense ',  and  IM. 
Sans.  0.3uV/20dB  Qt 

Sel    -SdB   fa    ±    8.5  KHz,  -90dB  @    ±30KHz, 
(-llOdB  vWop(.8PoleFltr) 
Exc   audio  quaiityl  Fast  squelch! 
S  116.00  w/xtai. 

SCR  100  Receiver  Assembly 
SCR100  mounted  in  shielded  housing 
Same  as  used  on  SCR  1000 
Completely  asm  bid.  w/F  T  caps.  S0239  conn., 
AFGam  Pot  $1BS0C 

THA-1  Timer  Reset  Annunciator  Board 
Pots  out  a  lone  "beep"  on  rptr,  xmlf  apx.  1  sec, 
alter  revd.  signal  drops  —  thus  allowing  time 
tor  breakefs 

Resets  rptr  lime-out  timer  when  tone  is  emitted 
Adjustable  time  delay  and  tone  duration 
Typically  used  with  CTC100  and  IDT  00 
£20,95   (Add    Si 8.00    for    inst     &    ck    Out    in 
SCR  1000) 

CTC 1 0OC 0 fl/Tf  mer/Con trot  Board 
Complete  COR  circuitry 
Carrier  Hang'  &  T.O.  Timers 
Remote  xmtr,  control 
100%  Solid  Slate  CMOS  logic 
Many  other  features  $35  00 


FL  6  Rcvr.  Front -End  Fi  her/Pre  amp 
Low-noise  preamp  combined  with  6  section 
filter 

Provides    tremendous    rejection    of    "out-ot- 
band"  signals 

Extremely  helpful  at  sites  with  many  nearby 
transmitters 
Gain:  apx   l2dB 

Selectivity:   -20dB  @   ±1.7  MHZ;  -60dB  <& 
±4MHZ(typ.) 

$69.95  (Add  $10  00  for  installation  &  ck,-out  m 
SCR1000) 


SCAP  Autopatch  Board 
Provides  all  basic  autopatch  functions 
See  features  on  opposite  page.  $22500 

RPCM  Board 
Used  w/SCAP  board  to  provide  'Reverse  Patch' 
and  land-line  con  trot  of  rptr, 
Includes  1-1  "^answering  '  circuitry  $95.00 


C0MMUNICA  TI0NS 


ps^ 


SCT  1 10  Xmtrf  Exciter  Board 

•  7  or  10  Wis.  Output 

•  fnf  Inlte  VSWR  proof 

•  True  FM  for  exc.  audio  quality 

•  New  Design  —  specifically  tor  continuous  rptr. 
service 

•  Very  low  in  "white  noiseT* 

•  Spurious      70  dB 

•  With  0005%  xtal.SH5.00 

■  B A-10  30  Wt.  Amp  board  &  Heat  Sink.  3  sec.  LPF 
&  re  I.  pwr.  sensor.  £51.95 

SCT110  Transmitter  Assembly 
m  SCTl  10  mounted  in  shielded  housing 

•  Same  as  used  on  SCR1000 

•  Completely  asmbld,  w/F  J.  capsT  S0239  conn, 

•  7  or  10  Wt.  unit  S199  95,  Add  S62Q0  for  30  Wt 
unit. 

WP641  Dup  lexer 

•  Superior  Band  Pass/Band  Reject  design 

•  Provides  great   rejection  of     out -of-  band'1 
signals 

•  Extremely  easy  to  adjust 

•  -  93dB  lyp.  isolation.  $495.00  (Fully  ckd.  out 
W/SCB1000). 

ID  tOO  10  4  Audio  Mixer  Board 

•  Diode  programmable  memory 

•  Adjustable  ID  tone,  speed,  level,  timing  cycle 

•  4  input  AF  Mixer  &  Local  Mic  amp 

•  COR  input  &  xmtr,  hold 

•  All  CMOS  logic 

•  Many  other  features  Programmed  $65.00 


Send  for  Data  Sheets! 


Norristown  PA  19401  (215)  631-1710 


drrnoi 


S8 


57 


Ronald  Starr  K0OXB/5 
12S09  Split  Rail  Parkway 
Austin  TX  78750 


Meet  the 


Plastic  Wonder 


quad  antenna 


Why  not  glue  your  next 
antenna  together? 
The  cubical  quad  antenna 
uses  a  quick  and  easy  method 
of  construction  that  provides 
an  almost  ideal  quad  struc- 
ture, yet  bypasses  traditional 
materials  and  metal  work  al- 
together. Cubical  quad  anten- 
nas offer  a  combination  of 
DX  performance  and 
economy  of  construction 
that's  hard  to  beat,  especially 
at  modest  antenna  heights. 
The  use  of  plastic  water  pipe 
and  fittings  is  the  key  to  an 
antenna  of  exceptional   per- 


formance, long  life,  and  a 
construction  cost  of  less  than 
$25.00,  using  readily-avail- 
able materials  from  any 
lumber  yard  or  building 
supply. 

A  new  QTH  provided  the 
challenge  to  design  an 
efficient  HF  antenna  system 
from  scratch,  yet  stay  within 
a  total  outlay  of  $100.  From 
a  review  of  current  antenna 
literature,  especially  Bill  Orr's 
excellent  work  on  quads,1  it 
seemed  a  dual-band  10/15 
meter  quad  offered  the  best 
compromise  between  physical 


size,  cost,  antenna  height,  and 
expected  performance*  Quad 
construction  articles  usually 
suggest  two  alternatives  to 
the  crossarm  problem  - 
bamboo  or  fiberglass.  Since 
both  materials  were  unavail- 
able locally,  I  decided  to 
adapt  common  polyvinyl 
plastic  pipe,  known  asCPVC, 
to  fashion  a  sturdy  frame- 
work, A  check  with  the  local 
building  supply  revealed 
standard  10-foot  lengths  were 
less  than  $1.50  per  section 
and  that  a  complete  assort- 
ment  of  fittings  to  fashion 


Side  dimension 

Point  o 

f  loop  a 

10  meter  director 

8*8" 

6'2" 

10  meter  reflector 

0*1" 

6'5" 

IS  meier  director 

11*8" 

8*3" 

15  meter  reflector 

12'3" 

8*7" 

Boom  length  is  5\  allowing  a  tew  extra  inches  on  each  end  to  accommodate  damp  attachment. 
Holes  for  passing  quad  tie  loop  anchors  through  the  crossarms  should  be  drilled  approximately  2"  beyond  the 
dimensions  given  above  for  points  of  loop  attachment  to  allow  for  loop  straightening  and  tension  adjustment. 
The  reflector  dimensions  above  are  for  a  closed-loop  reflector  —  once  the  loop  is  stretched  in  place  on  the 
crossarms,  the  wire  ends  should  be  joined  with  a  securely  soldered  joint 

Fig.  h  Dugi-hmd  quad  construction  dimensions. 


any  desired  configuration  was 
available.  PVC  boasts 
many  useful  characteristics 
for  antenna  construction, 
including  excellent  strength 
and  dielectric  properties.  Its 
only  drawback  is  a  lack  of 
rigidity  in  very  long  lengths. 

I  chose  half-inch  PVC  for 
the  prototype  antenna  as  the 
best  compromise  between 
weight  and  rigidity.  Cross- 
braces  constructed  of  T-fit- 
tings  on  each  arm  provide  the 
key  not  only  to  achieving  the 
extra  crossarm  length,  but 
also  to  a  rigid  and  sturdy 
structure.  Standard  quad 
dimensions  were  used,  as  indi- 
cated in  Fig.  1,  with  a  boom 
spacing  of  5  feet  chosen  to 
coincide  nicely  with  standard 
lengths  of  PVC  stock-  See  the 
parts  list  for  the  materials  I 
selected. 

Construction  is  quick  and 
easy,  since  no  metal  work  or 
fabrication    is    involved.    In 
fact,    this    quad    is    literally 
glued     together    with     PVC 
cement  -  a  joint  that  is  ex- 
traordinarily strong.  Construc- 
tion   begins    by    sawing   the 
stock  to  proper  length  with 
an    ordinary    hacksaw.    Saw 
two  10-foot  sections  in  half, 
and  lay  them  aside  as  four 
crossarm    braces.   Saw   eight 
4-foot    sections    from    four 
10-foot     sections,    and    lay 
them    aside   for   end   exten- 
sions. Saw  the  10-foot  section 
of  conduit  in  half,  and  save  a 
5-foot  section  for  the  boom* 
Carefully  mark  the  center  of 
the   four   remaining   10- foot 
sections    of    PVC,    and    drill 
2]/4-inch   holes  corresponding 
to  the  TV  mast  clamp  U-bolt 
ends  and  straddling  the  center 
line.  These  sections  will   be 
the  basic  crossarms  and  are 
attached    perpendicularly    to 
the  boom  and  one  another* 

Carefully  study  the  quad 
diagram,  Fig.  2,  once  more, 
and  visualize  how  the  struc- 
ture will  appear  when  fin- 
ished. Once  the  gluing  begins, 
mistakes  are  tough  to  correct, 
because  PVC  cement  is  quick 
and  permanent.  AH  rough  saw 
cuts  on  the  PVC  ends  should 
be  smoothed  with  a  file  and 
knife    to   avoid   interference 
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£N&    EXTENSION 


Fig,  2*  Quad  assembly  via  glued  T-fiti/ngs. 


and     possible     misalignment 
during  the  gluing  process* 

Begin  the  actual  assembly 
by  bolting  the  director  and 
reflector  crossarms  to  each 
end  of  the  conduit  boom, 
keeping  each  arm  in  the  same 
plane  as  its  opposite  counter- 
part and  perpendicular  to  the 
others  for  quad  symmetry. 
Snug  the  TV  clamps  tight 
enough  to  prevent  rotation 
but  don't  overdo  it  —  the 
plastic  pipe  can  be  split. 

With  a  5-foot crossbrace  in 
hand,  glue  the  center  opening 
of  a  T-fitiing  to  each  end  of 
the  pipe,  remembering  to 
keep  the  straight-through 
openings  in  line  with  each 
other.  Otherwise,  misalign- 
ment here  will  ruin  final  quad 
symmetry*  Follow  cementing 
directions  on  the  can,  and 
don't  overdo  it,  as  the  cement 
truly  welds  the  pipe  and 
fittings  together. 

Each  crossbrace  is  then 
glued  to  join  opposite  ends  of 
the  basic  quad  framework, 
forming  two  large  inter* 
meshed  rectangles.  Finish  the 
structure    by    attaching    the 


eight  4-foot  extensions  to  the 
remaining  opening  in  each 
T-  fitting, 

Suggested  measurements 
for  points  of  wire  attachment 
are  noted  in  Fig,  1 .  The  quad 
wires  are  attached  to  the 
frame  by  a  length  of  solid 
copper  wire  passing  through  a 
small  hole  drilled  through  the 
crossarm  and  tightly  wrapped 
as  shown  in  Fig.  3,  If  the 
quad  loops  for  director  and 
reflector  are  premarked  for 
points  of  attachment,  it's 
easy  to  lay  the  loop  on  the 
frame,  snug  up  the  loop 
evenly  with  the  wire  attach- 
ments, and  then  twist  the 
loop  anchors  snugly  when 
tiling  look  symmetrical.  No 
soldering  of  the  quad  loops  is 
necessary,  as  a  firm  twist  of 
the  loop  anchor  provides  all 
the  security  required. 

After  using  various  meth- 
ods of  feeding  the  director 
loop,  I've  settled  on  tying  the 
10  and  15  meter  loops 
together  via  a  W2AU  balun 
and  using  a  single  52-Ohm 
coax  feedline.  Although 
gam  ma- matching     through 
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Parts  list 

10-foot  lengths  of  1/2-mch  CPVC  pipe 

10-foot  section  of  1!4-inch  electrical  conduit  (known  as  EMTI 

for  the  boom 

1/2-inch  PVC  T-finings 

small  can  of  CPVC  cement 

TV  mast  clamps  (Radio  Shack  clamps  at  $.69  each  do  the  job 

well) 

feet  of  heavy -gauge  stranded  (preferred  J  or  solid  copper  wire  for 

the  quad  loops 

feet  of  heavy-gauge  solid  copper  wire  to  anchor  quad  wires  to 

the  crossarms 


CROSSARM 


OJA.0    WiR£    LOOP 


Fig,  3,  Suggested  method  of  hop  attachment  to  crossarm. 


separate  feediines  is  the  pre- 
ferred method,  the  exlra 
expense  and  bother  are  not 
justified  by  the  increase  in 
efficiency.  The  swr  bridge  is 
happier,  to  be  sure,  but  actual 
on-the-air  signal  reports  show 
absolutely  no  difference 
between  the  two  methods. 

The  light  weight  and  small 
wind  load  area  characteristic 
of  quads  become  important 
advantages  when  a  supporting 
structure  is  considered.  In  my 
particular  installation,  only  a 
50-foot  telescoping  TV  mast 
and  light-duty  rotator  would 
allow  me  to  stay  within  the 
proposed  $100  budget  Since 
the  quad  configuration  will 
not  allow  guying  any  closer 
than   6   to  7   feet  from  the 


mast  top,  don't  try  to  gamble 
on  the  strength  of  the  mast 
top  section.  Rather,  telescope 
the  top  two  sections  together, 
pin    with    a    bolt,    and    rest 
assured     that     proper     and 
secure  guying  will   keep  the 
antenna  in  place  in  anything 
short    of    a    hurricane.    The 
quad  boom  is  attached  to  the 
rotator    shaft    via    a    ]A4nch 
drilled  iron  plate  mating  to  a 
1 14-inch  pipe  flange  welded  to 
the    rotator    shaft    top    and 
joined     by     two     TV     mast 
clamps.     If    the    stark    white 
color  of  CPVC  is  bothersome, 
various  types  of  spray  paints 
do  stick  well  to  a  clean  sur- 
face,   It   would   be   wise  to 
avoid    the    metallic    pigment 
paints  —  no  sense  introducing 
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any  electrical  headaches  or 
possible  compromise  of  per- 
formance at  this  point. 

So,  how  does  the  project 
work?  After  being  a  con- 
firmed beam  fan  for  many 
years,  the  performance  of  this 
simple  design  has  been  most 
gratifying-  Barefoot  operation 
with  a  Kenwood  TS-520  has 
provided  the  fun  of  DX  oper- 
ation on  a  limited  budget  -  if 
only  10  meters  were  open 
more  often!  Sure,  it's  nec- 
essary to  stand  in  line  when 
the  band  is  open,  but  now  the 


stations  heard  are  also 
worked  as  well.  Using  appro- 
priate dimensions,  there  is  no 

reason  why  a  triband 
10*15-20  meter  quad  could 
not  be  built  using  the  same 
basic  design.  Such  a  structure 
would,  however,  require  a 
stronger  support  and  heavier 
rotator  as  well  as  several  eager 
assistants  during  both  con- 
struction and  erection.  As  it 
stands*  the  dual -band  quad 
can  be  handled  by  one  man  — 
just  make  sure  you  pick  a 
calm  day  to  do  the  antenna 


juggling.  Since  the  climate 
here  in  south-central  Texas  is 
moderate  year  round,  survival 

of  this  antenna  under  con- 
ditions of  severe  icing  and 
high  winds  has  not  been 
tested*  It  could  pose  a  prob- 
lem, especially  since  PVC 
becomes  increasingly  brittle 
as  the  temperature  drops.  An 
obvious  solution  might  be 
construction  using  larger 
diameter  PVC  and  fittings.  I 
can  vouch  for  the  sturdiness 
of  1/2-inch  stock  in  two  years 
of     use    surviving    65    mph 


winds  and  temperatures 
occasionally  in  the  teens  with 
no  deterioration  of 
strength.  So,  if  the  prospect 
of  weatherproof ing  bamboo 
poles  or  fabricating  a  metal 
quad  spider  has  kept  you 
from  experimenting  with  this 
popular  and  efficient  anten- 
na, follow  these  construction 
ideas  and  join  the  multitude 
of  satisfied  quad  users.  ■ 

Reference 

1  William  Or,  All  About  Cubical 
Quads,  2nd  Edition.  1976. 
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frontpage  15 

If  any  contestant  contacts  stations 
on  2  way  RTTY  with  all  six  con- 
tinents and  the  8ARTG  Contest 
Manager  receives  contest  togs  from  the 
operators  in  those  six  continents,  a 
claim  may  be  made  for  the  WAG 
Award  issued  by  the  RTTY  Journal. 
The  necessary  information  will  be  sent 
on  to  the  RTTY  Journal,  who  will 
issue  the  WAC  award  free  of  charge. 

DIPLOMA  DES  NATIONS 

FRANCOPHONES  (DNF) 

AWARD  RULES 

The  DNF  award  was  created  by  the 


Reseau  des  Emetteurs  Prancais  and 
issued  by  the  F-DX-Cluh.  Its  purpose 
is  to  extend  radio  amateur  activity 
with  countries  using  French  as  their 
"official"  language  or  in  which  French 
is  the  main  dialect. 

The  DNF  may  be  claimed  by  any 
licensed  radio  amateur  who  can  sub- 
mit proof  of  the  required  number  of 
contacts,  or  to  any  SWL  who  can 
submit  evidence  of  having  heard  the 
required  number  of  stations.  GSOs 
since  January  1,  1960,  are  valid  and 
any  mode  may  have  been  used  for  the 
contacts, 

Applications  may  be  for  only  one 
band  or  mode  or  mixed  bands  modes 


RESEAU    DES    EMETTEURS    FRAN^AIS 
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REPEATER, 
WHERE  ART  THOU? 

One  of  the  reasons  why  there  are  still  some  errors  in  the  73  Repeater 
Arias  of  the  World  is  that  a  few  repeater  owners  don't  bother  to  let  us 
know  what  they  are  doing.  Repeater  users  and  dubs  are  requested  to  send 
in  lists  of  all  area  repeaters  with  the  location  (town)  of  the  repeater,  call, 
and  frequencies.  It's  fun  to  find  alt  of  the  repeaters  In  your  area  , , .  the 
next  step  is  to  send  tri  your  list  for  us  to  coordinate  with  our  computer. 

You  can  make  amateur  radio  more  enjoyable  for  visiting  hams  by 
getting  all  of  your  repeaters  on  our  list.  The  73  Atlas  is  by  far  the  most 
complete  listing  of  repeaters  available  ,  .  .  let's  try  to  make  it  as  perfect  as 
possible. 

Send  repeater  lists  and  info  to:  73  Magazine,  Repeater  At  fas, 
Peterborough  NH  03458. 


In  the  case  of  any  dispute  concerning 
the  rules,  the  decision  of  the  Award 
Manager  will  be  final. 

There  are  2  parts  for  the  DNF :  Pan 
1  is  to  any  amateur  who  can  submit 
evidence  of  30  2- way  contacts  with 
"Francophones**  nations;  Pan  2. 
"Excellence/*  is  to  any  claimant  who 
can  submit  evidence  of  45  2-way 
contacts  with  "Francophones"  na- 
tions in  6  continents. 

Same  rules  apply  for  SWL  appli- 
cations. For  VHF,  Part  1  is  issued  for 
4  contacts  and  Part  2  is  issued  for  5 
contacts.  The  continents  counted  for 
the  purposes  of  this  award  are:  Asia, 
Africa,  Europe,  Oceania,  North 
America,  South  America,  and  Ant- 
a  ret  tea.    It   is   not   necessary  to  send 


QSLs  with  application.  A  list  certified 
by  2  other  licensed  amateurs  is  suffi- 
cient Each  application  must  dearly 
indicate  the  name,  call,  address,  and 
mode  or  band,  The  fist  of  QSLs  must 
show  the  nation  and  comment.  The 
fee  is  12  tRCs,  Send  applications  and 
fee  to:  Monsieur  Rene  Duret  FffTE, 
Villa  La  Vergnade,  15190  Condat  en 
F enters,  France, 


List  of  "Francophones"  nations: 
C3,  CN8#  DL5/DA,  F,  FB8W,  FBSX, 
FB8Y,  FB82,  FC,  FG7,  FH8.  FK8 
(eaJ,  FL8f  FM7,  FOB  {ea>.  FP8.  FR7. 
FS7,  FU8/YJ8,  FW8\  FY7,  HB,  HH. 
LX,  OD5,  QN,  TJ,  TN,  TR,  TT,  TUf 
TY,  TZ,  VE2f  VG8,  XTr  XU,  XW,  3A, 
3V8,  5R8  (eal,  5T5,  5U7,  5V(  6W8, 
7X,  9Q5,  9U6,  9X5,  TL,  OR4,  4U1, 
FQ8,  D6,  3X. 


Phone-  YLRL 
K6KCI 
WA9TVM 
WA3HUP 


RESULTS  OF  THE  1977  Y LAP 

CW  -  YLRL 

11,943.75  points      VE7DTO 
11,433  YVSCKR 

11,316  W8YL 


761 .25  points 

570 

531.25 


Corcoran  Award  —  WA9TVM  -  combined  1 1,523  points 
Kager  Award  -  VE1AMB  -combined  8178  points 

HB9ARC  -  combined  5481  points 


NonYLRL  Winners: 

Phone 

W1WS 

WA6HEL 

G4GAJ 


10,809  points 
5,916 
5,880 


CW 
W1GAI 


440  points 
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Adam  JL  KeJler  K9SGZ/WEF 
354  South  wood 
Michigan  City   IN  46360 


Don't  Miss  the 

Excitement  of  QRP 


HW-8  mods 
let  you  have  a  ball 


Photo  A.  Top  view.  The  metal  fin  on  the  of  fC  is  apiece  of  go/van  ized  sheet  metal  soldered  to 
the  heat  sink  tab  on  the  fC  for  a  heat  sink.  The  switch  shown  in  Fig.  J  was  not  in  place  when 

the  photo  was  taken. 


I*d  like  to  tell  you  about 
some  changes  I  have  made 
to  my  little  QRP  kW,  the 
Heath  HW-8.  It  seems  that 
lots  of  people  are  deciding 
thai  it  doesn't  take  a  QRG 
kW  to  get  across  the  big  pond 
any  more,  and  I  am  one  of 
them.  Having  fond  memories 
of  a  little  100  mW  rig  on  80 
meters  that  I  had  back  in 
1962,  I  recently  decided  to 
try  some  QRP  operation 
again.  The  HW-8  seemed  to 
fit  the  bill,  so  Heath  took 
some  of  my  green  stamps, 
and  I  took  delivery  of  a  very 
fine  little  CW  transceiver. 
Nine  construction  hours  later. 
there  I  was,  banging  away  on 
40  meters,  when  it  became 
apparent  that  the  little  rig 
needed  some  things  that  it 
didn't  have  if  1  was  ever  to 
get  across  the  pond  again.  So 
off  went  the  12-volt  power 
supply,  out  came  the  old  sol- 
dering iron  and  schematic, 
and  on  went  the  thinking  cap. 

First  of  aJI,  I  like  to  hear 
those  CW  signals  ringing  out 
of  a  good-sized  speaker  (when 
the  XYL  and  harmonics  are 
away  from  home)  rather  than 
on  phones.  The  HW-8  has 
headphone  audio  only,  so, 
after  looking  around  for  some 
way  to  get  a  speaker  hooked 
up,  I  decided  that  it  was 
maybe  time  to  try  one  of 
those  newfangled  integrated 
circuits.  After  a  short  trip  to 
the  parts  store,  I  came  home 
with  something  by  Sylvanta 
called  an  ECG717  af  output 
IC  The  man  there  said  thai  it 
will  drive  a  speaker  as  long  as 
I  keep  it  at  at  least  8  Ohms  or 
more.  Since  that  seemed  rea- 
sonable, 1  decided  to  give  it  a 
try,  (See  Fig,  1.) 

After  hay  wiring  it  together 
and     using    a    time-honored 

cut-and-try  method  of  resis- 
tor selection,  lo  and  behold, 
the  thing  really  worked!  t 
then  cleaned  up  the  mess  of 
haywire  and  mounted  the 
whole  thing  on  the  back 
panel.  An  SPDT  phone  jack 
was  mounted  near  the  board, 
and  a  sort  of  dummy-load 
resistor  was  added  lo  keep 
some  load  on  the  chip  when 
the    speaker    was    unplugged 
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RX28C 


f  engineering 


THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


m       *      ■* 


RX2  8C  wrr    . 

RXSOC  Kit    .   . 

KX50CW/1 
RX144C  Kit.  . 

RXII4CW/T  . 
K\220C  Kit.  - 

RX220CW/T  . 
RX432CK11.   . 

RX432CW/T   . 


1B-JS  MH/  I  M  receiver  with  3 

pule  10*7  MHz  crystal  filter  .  .   .    5   64.95 

same  as  above— wired  &  tested.   .  1 17.95 

30-60  MHz  rcvr  w/2  pole  10.7 

MHz  crystal  filter     ..,.,...  64.95 

same  as  above— wired  &  tested  1 1 7.95 

140-170  MHi  rev r  w/2  pole 

10.7  MHz  crystal  filter ,♦,.*.  74.95 

same  as  above  -wired  &  tested    .  1 1 9,95 

210-240  MHz  rcvrw/2  pole 

10,7  MHz  crystal  filter 74,95 

same  as  above— wired  &  tested    .  i  ]  7.95 
4^2  MHz  rcvr  w/2  pole  10,7 

MHz  crystal  filter 84.95 

same  as  above  -  wired  &.  tested    .  129.95 


RECEIVERS 


RXCF 

KK2S  Kit    ,  . 
KMO  Kit 
KFI44D  Kit. 
RK2  20H  Kit. 

RI432  Kit.  - 
IF  10,71  Kit. 

KM455  Kit.  , 

AS2  Kit 


esseur?  filter  far  above  receiver 
kits,  gives  70  dB  adjacent 

channel  rejection »  .  •  8.95 

lOmtr  KK  front  end  10.7  MHz  owl  1 3. SO 
6  mti  Rl  front  end  LOT  MHz  out  I  J. SO 
2  mtr  Hi  front  end  10.7  MHz  out  I  a,  SO 
220  MHj  RK  front  end  10.7  MHz 

out  ,  - 18.50 

432  MHz  RF  front  end  10,7  MM? 

out  - -  29.50 

to. 7  MHz  IF  module  includes  2 

p«le  crystal  filter 29,50 

4*5  KH/  IF  stage  plus  KM  detector    IS.SQ 

Jii»  and  squelch  board  -  16,00 


TV50 
TX50W    T 
TXT44H  Kit  . 
TX144B  W/T 

TX220H  Kit  . 


transmitter  c  tetter »  I  watt,  6  mtr  .  44.95 

same  as  above -wired  &  tested    .  64.95 

transmitter  exciter -1  wait -2  mirs  34. ^>> 

uiti;  ai  jhiAf    w-irrd  i  leaieJ  59.95 
transmitter  exciter-  lwatt-220 

IkfriZ J4.93 


TRANSMITTERS 


t!*-*.  .    . 


1  \::uh  wn 
i  \4.i;h  Kit  . 
TX4J2BW/T 
1X150  Kit  - 
I  XI 50  %     I 


umcaiibovc-wiicJ  i  tested  95 

transmitter  exciter  432  MH/  *5 
same  as  above  -wired  &  tested 

300  milliwatt,  2  mtr  transmitter  24.95 

same  as  above -^ired  &.  t^ted  39 .95 


r*A2S0lH  Kit   .    2  mtr  power  amp- kit  Iw  in-25w 

out  with  solid  state  switching, 

case,  connect ors- 

2  mtr  power  amp-10w  in    4Cm 
out -relay  switching    .  .  .  ^.  *  + 
ft  mtr  power  amp,  iw  in,  25 w  out. 
less  €«ae*  connectors  &.  ifrttcltfag 
2  mtr  power  amp  - 1  w  in  - 1 5u 
out  -left  Case,  connectors  and 


POWER  AMPLIFIERS 


PA4010H  KJt  . 
PA  5  0/2  5  Kit.  , 
PA144/I5  K.r 


PA  144/25  Kit, 
I'A220/1S  Kit  . 
PA4  32/10  Kit, 

PA  140/10  W/T 
PA  140/30  W/T 


switching ....... 

same  •$  PA  (44/l  5  kil  but  2  5w  . 

similar  IO  HA  144/ 15  for  220  MHz 
power  amp-similar  to  PA  144/ 15 
except  lOw  and  432  MHz  .... 
|0w  in-|40w  out-2  mtr  amp    , 
30w  in-|40w  out- 2  mtr  amp    , 


64.95 
64.95 

54.9S 


44,95 
54.95 
44.95 

54,95 
219.95 

189.95 


Blue  Line 


Model 

BLC  10/70 
BLC  2/70 
BLC  10/150 
BLC  30/150 
nilt  2/60 
liLD  tO/60 
BLD  10/120 
HIT    10/40 
BLF.  2/40 
RLE  JO /ISO 
BLF  1  0/80 


Rl   pother  amp,  wired  lit  tested,  emission  — 

CW-FM  SSB/AM 

P<iwer  Power 

BAND  Input  Output 


144  If  Hi 

I0U 

70W 

149.95 

144  MHz 

2W 

■  *w 

|e»- 

144  MHz 

I0H 

isow 

259.95 

144  MHz 

10W 

1  50W 

23 

220  MH2 

2W 

60W 

lt>4.95 

220  MHz 

lOVs 

feOW 

ISMS 

220  MHz 

10W 

I20W 

25 

420  MHz 

I0W 

■W 

179,95 

420  MM; 

zw 

40W 

17 

420  MHz 

30W 

sow 

'-95 

420  MHz 

10W 

sow 

289.95 

PSlSCKit 


PS1SC  W/T. 
TS2  5M  Kit. 


PS  25M  W/T 


1  5  amp- 1 2  volt  regulated  power  sup- 

Iily  w/case.  w/fold-back  current  limit- 
ng  and  overvoltage  protection.  .  .      94.95 
*ame  as  above  -wired  &  tested.  .  ,    124,95 
25  amp    I  2  volt  regulated  power  sup- 

f»ly  w/case,  w7f^ld-hack  current  limit- 
tig  and  ovp,  with  meter  ......    154.95 

same  as  ah OVe- wired  &.  lested.   .  .    179.95 


POWER  SUPPLIES 


O.V.P.  .  . . 

PS3A  Kit     . 
PS3012W/T 


adds  over  voltage  protection  to  your 
power  supplies,  I  5  VDC  max.         .       I  2.^5 
12  volt -power  supply  regular  or  card 
with  fold-back  current  limilin.  10.95 

new  commercial  duty  30  amp  1  2  VDC 
regulated  power  supply  w/case, 
w/fold-haek  Current  limiting  and 
DV*rv ullage  protection  2 4 '1.95 


• 


KPTSoKn.       . 

KIT  50 

RIT144  Kit  .  . 

RllT2  2(l  Ktt  .   . 

RPT432  Ktt  .  . 

KPI  144  Wf\ 

RPT220W/T  - 
RPT432U/I 


repe» tcr —6  meter 

rtp*ater-6  meter >  wired  Jt  testtd 
rcpcyU*r-2  mtr     i^w— complete 

(tesrs  cry^t.ds)    .  .  .  , *  .  , 

repeater -220  MM/  —  ISw-comple 
I  less  crystals)  ,...,.....,. 
repeater     111  wart    432  MHz 

(lew  crystals)   ,  . ,  . 

rapeatei    I S  wait-2  mtr.  .  ,  -  .  . 

repeater     I  5  watt-220  MHz.  .  ,  . 

rrpeatef     Miw.itl-432  MHz.  -  .  . 


499.95 
799.95 

499.95 


REPEATERS 


te 


499.95 

579.95 
799.95 
799.95 
H49.9f 


IH'I   A50  .    . 
LU'LAl  44   . 

DPI  a:20  . 
DPLA432  . 

DSC-N  .  ,  . 


6  ttttr  Close  spaced  duplexer  .   .  .   .    575.95 

2  mtr,  600  KHz  spaced  duple  iter. 

wired  and  tuned  to  frequency  .  .  .    379. 

220  MHz  duple ver,  wired  and, 

lurtud  to  frequency  ..,..,*,*.    379,95 

rack  mount  duptexer     *  *    319*95 

double  shielded  duple)ter  cables 

with  PL259  connectors  (pr.  I  25+00 

same  as  ahove  with  type  >J 

mectors  (pr.) 25.00 


TRANSCEIVERS 


TRX50  Kit 


rfc\|44k|!  . 
rRX2  2UKit  . 
IKX432  Kit 

TRf    I 

( K 1    2    -    1    -   ■  ■ 


Complete  6  mtr  KM  transceiver  kit. 

2i>\*  -put.  10  channel  scan  with  case 

*nd  crystals)  244.95 

same  as  above,  hut  2  mir  &  I  5w  <»ur2J4.95 
same  as  above  except  fur  120  MHz  234.95 
vumc  is  jhove  etcepl  10  watt  and 

4  12MII/  254.95 

trui  .  -.-  ■ml>        .   .    .  "29.95 

trans*  vase  and  ace  ess*  tries  .   .      49,95 


SYNTHESIZERS 


SVN  II  Kit,  . 


SVN  IIU7I    . 
SYN  220  Kit 

sy\  ::«v\   1 


2  mir  synitiesirer.  tranMiiii  nffieis 
1'Ti^ammahlr  from  imi  KH/     10MHz. 
(Mers  ntfvets  vvuh  nptiuiial 
adapters)  1^4.95 

same  ^<  -wired  6  tested,  .  .   2-*1* 

\jniT'  asSYN  11  k»t  -_'\^pt  2  20- 

111/  1*9.95 

vime  n%  alM»ve -wired  i.  luffed  219.95 


OTHiiR 

PR 

1  Dl   kit   .  . 

■              M 

•  l>2  kit   ,  . 

m     * 

t  HJ  Kit   .  . 

*      . 

SC3  kil 

Crystals    .  . 

*     P 

11 )  Kit   . 

■    • 

CWttl 

cw  in   , 

.   . 

Mt<    1 

rsi  *  1 

IIMKn 

rn 

HI  144  V. 

HI  22HU     1 
III  4*2  V 

O0UCTS  BY  VHF  ENGINEERING 

10  channel  receive  Mat  deck 

w /diude  switching.   . 

t  f  1  channel  xmit  deck  w /switch 

and  trimmers   ...........  13 

t'HI   version  of  CD  I  deck,  needed 

for  4  J 2  multi-channel  operation  I  3 

carrier  tiperated:  reU\  :  2.7  5 

1 0  channel  auto-scan  adapter 

for  RX  with  priori t>   ....  l'< 

Ive  stock  most  repeater  and  Mmpte  v 
pairs  from  I4fc.fr  I  47,0  (each  \ 
1  59  t>it.  field  program  ma  hie.  L«de  iden 
liTier  with  huill-in  squelch  tail  and 

ID  timers    -      -  59 

wired  and  lested.  not  programmed      54.95 
wired  and  tested*  programmed    .  95 

HKi  ohm  Jv  namic  mike  with 
V  1.1     md  coll  Lord  1  295 

tone  squelch  decotii  -  59.95 

itihiaiied  rn  repeater,  including 
interfjce  j  89.95 

:  in  1  15,95 

same  1  >v  c  — w  1  red  ^  te^  I  e  d  59^9  5 

4  p<ile  helical  reMmatof,  wired  6l  te^lt'd. 
sw«pt  tuiu-J  t*i  144  MH;  han  2i> 

tunc  J  ti»  :  To  Mil    hjn    2^ 
>-.  •      »ve  tuned  tit4J2  MH/hjo 


ornio 


Whf  engtneerina 

I  DIVISION  OF  BROWN t A  V  ELECTRONICS  CORP. 

BOX  S    /    320  WATER  ST.    /    B1NGHAMTON,  NY.  13901    /    Ph 

Price*  and  specifications  subject  to  change  without  notice.     Export  prices  slightly 


one  607-723-9574 

Higher.  502  J 100- 1.78 


V5 


FROM 
LUG  ■ 
«»5*V 


*QQEQ  SWtTCH 
OFF 

> #        * •- 


-®" 


4*0  it  A  DO! 


-A* t *  TO  <♦>  LEAD  Of  frtj 


'(50 


m 


FROM  JiOr 
LUG  * 


>*F 


>— )f" 


330H 


/ft 


tLWuF 

/ft 


'-. 


fi 


.rm 


JM2 


16V 


HYt 


i 
f1 


dt- 


i*r 


y^n  fH 


SPEAKER 


|22£ 


/7? 


^ 


27QIADDI     | 

I 


f ; 


-©   o::""--) 


/"/> 


L    _ 


1     JT"^ 


delete:  a  remove 

(DOTTED  LINES) 


^•loading 


lOQK 


/v0.  /.  Audio 

(see  photos). 

At  this  point,  several  beers 
went  by  the  board,  and  some 
good  stateside  DX  was 
worked  on  40  meters-  In  fact, 
I  made  coast-to-coast  the  first 
evening  with  the  little  peanut 
whistle.  More  beers  and  con- 
gratulations were  in  order, 
until  I  realized  that  the  one 
thing  that  I  really  missed  was 
QSK  (full  break-in).  The 
Apache-75A1  combination 
worked  well  —  why  not  this 
little  thing?  After  all,  an  old* 
timer  who  remembers  87 2 A 
rectifiers  should  be  able  to  do 
a  simple  thing  like  make  the 
HW-8  switch  from  transmit  to 
receive  faster! 

Well,  back  off  went  the  12 
volts,  out  came  the  schematic 
and  soldering  iron  again,  and 
the  neat  little  HW-8  got  its 
first  real  taste  of  a  deter- 
mined home  brewer  in  action. 
First  of  all,  it  was  apparent 
that,  no  matter  what  else 
happened,  the  mechanical  re- 
lay would  have  to  go,  or  the 
noise  would  drive  me  batty. 
Also,  there  should  be  an  eas- 
ier way  to  switch  the  antenna 
than  that  thing.  So,  for  start- 
ers, I  removed  the  relay  and 
threw  it  in  the  junk  box. 
Also,  I  removed  the  short 
piece  of  yellow  wire  connect* 
ing  the  relay  to  the  output 
coax  connector  and  threw  the 
wire  in  the  junk  box  next  to 
the  relay.  Now  that  the  an- 
tenna no  longer  had  any  con- 
nection, it  had  to  be  hooked 
somewhere.  I  found  the  PC 
pad  on  the  relay  socket  which 
is  connected  to  hole  "L"  on 
the  PC  board,  and  connected 
a  wire  from  that  pad  to  the 
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output  stage. 

center  conductor  of  the  an- 
tenna coax  connector.  That 
connected  the  antenna  per- 
manently to  the  transmitter 
portion  of  the  transceiver.  I 
added  a  270-Ohm  1/2  Watt 
resistor  to  ground  from  the 
relay  pad  connected  to  hole 
"J."  This  replaced  the  relay 
coil. 

I  seemed  to  recall  a 
scheme  of  coupling  used  on 
an  old  rig  of  mine,  using  a 
small  value  of  coupling  capac- 
itor right  off  the  plate  of  the 
output  tube,  going  to  a  high- 
impedance  point  in  the  rf 
stage    in   the  receiver.  Since 


Fig.  2.  Relay  circuit  modifications.  Parts  shown  in  heavy  lines 
are  to  be  added  after  removing  the  relay. 


this  rig  uses  an  FET  as  the  rf 
stage,  the  input  tuned  circuits 
to  the  FET  should  be  fairly 
high  impedance.  I  wondered 
about  finding  a  high- 
impedance  point  in  the  trans- 
mitter matching  network  and 
coupling  right  to  the  input 
tuned  circuits.  I  decided  to 
try  80m  first,  since  the  lower 
frequencies  are  normally  eas- 
ier to  goof  with.  After  several 
values  and  points  were  tried, 
it  seemed  to  work  the  best  by 
connecting  an  8.2  pF  disc 
capacitor  from  the  junction 
of  C95  and  L26  over  to  ter- 
minal 4  on  input  coil  LI.  (See 
Figs,  3  and  4  and  Photo  B.) 
When    sensitivity    was    mea- 


sured, I  found  it  to  be  essen- 
tially the  same  as  before  the 
modification.  When  I  tried 
the  transmitter,  it  also  loaded 
up  the  same  as  before,  and 
the  power  output  was  the 
same  as  before  modification. 
Adding  a  couple  of  1N914 
diodes  from  the  gate  of  Q1  to 
ground  should  protect  the 
["!  T  from  stray  rf.  I  placed 
these  on  the  bottom  side  of 
the  PC  board, 

Using  the  same  technique, 
40  meters  (8.2  pF  from  junc- 
tion of  C99  and  L28  to  term'h 
nal  4  of  input  coil  L2)  and  20 
meters  (5.5  pF  from  (unction 
of  C103  and  L31  to  terminal 
4    of    input    coil    L3)    were 


Photo  A  Bottom  view.  Note  the  placement  of  four  coupling  capacitors  and  the  placement  of 

CI  3*  The  diodes  added  to  the  rf  stage  are  mounted  next  to  CI  3  on  the  bottom  of  the  PC  board. 
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modified. 

All  was  well,  until  I  tried 
this  technique  on  15  meters. 
No  matter  what  value  of  cou- 
pling capacitor  I  tried,  the 
loading  control  would  not 
peak  at  the  same  point  on 
transmit  as  it  did  on  recciv 
In  fact,  if  the  transmitter  was 
tuned  up  for  normal  opera- 
tion, ihe  receiver  sensitivity 
was  degraded  by  1 5  to  20  dB. 
This  was  definitely  not  a  de- 
sired condition,  so  another 
method  was  arrived  at  for  15 
meters.    By  connecting  a  27 


pF  capacitor  from  the  junc- 
tion of  CI  06  and  L33  to  the 
primary  of  input  coil  L4  (via 
terminal  3  of  switch  SW4A), 
the  transmitter  and  receiver 
peak  on  the  same  setting  of 
the  loading  control,  and  the 
receiver  sensitivity  is  essen- 
tially   the    same    as    before 

modification, 

It  is  advisable,  at  this 
point,  to  repeat  the  entire 
alignment  procedure  in  the 
manual.  The  transmitter 
power  output  should  be  the 
same  as  before  modification, 
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also,  A  small  instability  on 
the  15m  receiver  was  cured  al 
this  point  by  adding  a  50  uF 
6- volt  capacitor  in  parallel 
with  CI  3.  I  put  CI  3  on  the 
underside  of  the  board  and 
the  50  uF  unit  in  C13's  old 
holes,  (+)  lead  to  the  source. 
By  this  time,  1  was  feeling 
pretty  good.  The  next  task  of 
speeding  up  the  transmit  to 
receive  switchover  looked  like 
it  would  be  duck  soup* 

The  manual  says  that  the 
delay  time  from  transmit  to 
receive  is  determined  by  the 
value  of  C92,  which  is  10  uF 
in  the  factory  version*  I 
wanted  it  to  be  really  fast,  so, 
I  decided,  why  not  take  out 
the  capacitor  completely?  To 
make  a  long  story  short,  I 
soon  found  out  that  it  needed 
some  capacity  there  to  pre- 
vent the  clicks  reported  to  me 
by  W9EIU  in  Sister  Lakes, 
Wisconsin. 

A  value  of  0.47  uF  for 
C92  was  arrived  at  after  some 
more  cut  and  try,  and  that 
seemed  to  eliminate  the 
clicks.  The  recovery  time  of 
the  audio  was  still  quite  long, 
however,  and  I  finally  traced 
that  to  the  time  constant  of 
R27  and  C39,  Reducing  the 
value  of  R27  from  1  megohm 
down  to  270k  Ohms  caused 
the  audio  to  recover  slightly 
later  than  the  rest  of  the 
switching  that  takes  place, 
making  for  almost  "pop-free'1 
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Fig.  4.  Receiver  rf  stage  modifications  (shown  in  heavy  lines). 


audio*  The  sidetone  is  still 
used  in  this  scheme,  so  that 
good  feature  is  retained. 

Another  problem  became 
apparent,  once  the  rig  was 
fired  up  on  40  meters  in  the 
evening.  When  the  relay  was 
removed,  it  killed  the  action 
of  the  rf  gain  control.  An  rf 
gain  control  is  a  must  on  40 
meters,  so  one  had  to  be 
added*  Since  there  was  al- 
ready an  rf  gain  control  on 
the  front  panel,  it  was  merely 
a  task  of  figuring  out  how  to 
use  it  First,  the  coax  cable 
which  goes  from  the  rf  gain 
control  over  to  pins  2  and  4 
of  SW4A  was  removed  at  the 
SW4A  end  only  and  pulled 
out  of  the  tie-wrap.  Also,  at 
this  time,  all  of  the  yellow 
jumper  wires  connecting  the 
^2  pins  of  SW1A,  SW2A, 
SW3A,  and  SW4A  were  re* 
moved  and  discarded* 

Now  that  the  cable  was 
loose,  I  had  to  decide  what  to 
do  with  it  First,  I  lifted  the 
ground  end  of  R6,  the  Q1 
source  resistor,  out  of  the 
board.  Then  I  connected  this 
free  end  to  the  center  con* 
ductor  of  the  coax  from  the 
rf  gain  control.  I  connected 
the  ground  brafd  of  this  coax 
to  the  hole  that  R6  was  re- 
moved from,  This  added  the 
resistance  of  the  rf  gain  con- 
trol to  the  source  of  Q1,  As 
this,  by  itself,  was  not  enough 
additional  biasing  for  Q1, 
some  positive  voltage  was 
added.  This  was  done  by  re- 
moving capacitor  CI  14  (next 
to  the  old  antenna  relay)  and 
replacing  it  with  a  470-Ohm 
1/2- Watt  resistor.  One  end  of 
this  resistor  was  connected, 
via  the  PC  board,  to  one  of 
the  PC  pads  of  the  old  relay.  I 
ran  an  insulated  wire  from 
this  PC  pad  over  to  the  +  end 
of  C92.  This  put  12  volts 
across  the  combination  of  the 
new  470-Ohm  resistor  and 
the  rf  gain  control.  The  rf 
gain  control  worked*  True,  it 
worked  backwards,  but  it 
worked!  Interchanging  the 
two  outside  leads  on  the  rf 
gain  control  made  the  control 
work  in  the  right  direction. 
Be  sure  to  move  the  ground 
of  the  volume  control  along 
with  the  ground  of  the  rf  gain 
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control!  or  the  volume  con- 
trol will  be  inoperative.  In  my 
case,  that  seemed  like  a  lot  of 
extra  work,  so  I  just  relabeled 
the  front  panel  to  read  ,4rf 
attenuation"  instead  of  "rf 
gain*" 

Another  problem  which 
popped  up  after  some  on- 
the-air  time  was  the  fact  that 
the  vfo  shift  during  transmit 
was  too  great  with  ihe  6  pF 
capacitor  furnished  with  the 
kit  for  CSS,  I  changed  that 
capacitor  to  33  pF,  and 
found  that  the  shift  was  just 


about  right  for  the  majority 
of  other  ops. 

One  last  refinement  was 
added  -  a  dial  light  on  the 
"relative  power"  meter.  (See 
Photo  A,}  (  like  lights  to  tell 
me  when  something  is  turned 
on.  To  keep  the  low  current 
drain  for  battery  operation,  I 
added  a  small  toggle  switch  to 
the  rear  panel  to  switch  off 
the  12  volts  to  the  light  and 
the  af  output  IC,  (See  Fig.  1.) 
This  allows  minimum  current 
drain  for  battery  operation, 
even      though     headphones 


must  be  used. 

The  QSK  is  really  not 
quite  full  QSK,  since  you 
cannot  hear  between  dots. 
Any  slight  pause,  though, 
however  small,  will  cause  the 
receiver  to  be  active,  and  the 
QSK  is  jusi  as  good  as  my  old 
Apache*75Al  combination 
ever  was,  due  to  the  receiver 
overload  on  the  Al. 

After  completing  these 
mods  on  a  Saturday  morning, 
I  worked  G4,  VP2,  DJ6,  EA6, 
and  ON5  on  that  Saturday 
and     the    following    Sunday 


afternoon.  These  contacts 
were  made  on  20  meters 
through  the  kWs  and  no 
more-satisfying  contacts  were 
ever  made  by  this  station! 

I  heartily  endorse  QRP 
operation  as  the  answer  to 
the  bored  amateur  who  is 
tired  of  the  same  old  thing.  It 
is  great  sport  to  "dig"  the  big 
guns  about  how  much  air 
conditioning  must  be  re- 
quired to  cool  off  the  shack 
with  all  those  big  old  bottles 
glowing.  You  should  really 
try  QRP  sometime,  ■ 


Corrections 


In  reference  lo  my  article,  MHow 
Do  You  Use  ICs?  -  part  VIM,"  73, 
December,  1977:  (  have  received  a 
letter  from  Jim  Willis  WA4CCA 
pointing  out  what  may  be  a  serious 
design  mistake  in  my  article  con- 
cerning LEDs  used  with  TTL  LCs. 

For  convenience,  I  had  the  LED 
indicators  hooked  to  ground  (Fig.  1). 
This  appears  id  be  poor  practice  and 
may,  as  I  said,  damage  some  TTL  ICs. 
His  letter  pointed  Out  that  connection 
to  the  voltage  source  was  far  better  — 
and  safer  for  the  devices, 

The  basic  problem  is  contained  in 
the  statement  that  TTL  logic  is  de- 
signed to  sink  current,  not  to  source 
it,  This  really  does  not  tell  it  right- 
When  hooked  up  as  fn  Fig.  1,  the  LED 
iJraws  its  current  from  the  7400  (or 
other  7400  series  IC).  Thus  this  IC 
must  supply  (source)  the  current  for 
the  LED.  Hooked  up  the  other  way, 
as  in  Fig,  2,  the  current  is  supplied  by 
the  Vcc  source  and  is  merely  handled 
by  the  IC.  The  device  can  dissipate 
(sink}  the  current  without  problem. 
The  TTL's  problem  is  that  it  has 
rather  husky  transistors  to  dissipate, 
or  sink,  the  current,  but  its  other 
transistors  are  not  built  Co  supply  or 
source  lhat  much  current. 

Once  [hat  is  explained,  it  goes  a 
long  way  toward  explaining  why,  even 
Though  the  specs  call  for  so  much 
current,  some  ICs  got  blown  when 
tied  to  the  LEDs.  They  just  couldn't 
take  the  current  demand. 

This  also  put  me  on  the  track  of 
another  error  that  got  in,  I  said  that 
with  my  hookup,  the  LED  was  lit 
when  the  output  was  high.  This  is  not 
correct  The  only  time  the  16  mA  IC 
current  was  available  was  when  it  was 
in  a  low  state.  If  the  switching  race  is 
slow  enough  las  it  was  with  my  test 


circuit),  it  can  be  checked  with  a 
voltmeter.  My  meter  showed  clearly 
when  the  IC  changed  state.  With  my 
hookup,  the  meter  went  high  as  the 
LEO  went  off  and  tow  as  the  LED  1*1. 
Thus  the  LED  was  the  reverse  of  the 
logic  state  of  the  IC. 

So  there  are  other  advantages  to  the 
Vcc  hookup  besides  safety.  Using  the 
Fig.  2  hookup,  the  logic  state  and  the 
LED  an?  in  phase.  The  LED  is  lit  when 
high  and  off  when  low.  That's  as  it 
should  be.  This  afso  appears  to  be  the 
correct  LED  hookup  for  the  other 
TTL  ICs  shown,  and  should  allow  fot 
more  of  the  outputs  than  the  one  I 
chose  to  be  displayed  without 
damage. 

There  is  another  consideration. 
When  using  the  Fig,  1  hookup,  the 
current  is  rather  marginal.  The  IC  is 
straining.  Not  so  with  Fig.  2. 

This  affects  the  output  voltage 
swing  of  the  IC,  too.  When  you  drag 
down  the  IC  input  with  a  current 
load,  you  also  drag  down  (he  output 
voltage.  The  voltage  measured  on  the 
high  output,  even  though  the  LED 
was  off,  was  not  as  high  a  peak  on  the 
meter  as  the  Fig,  2  hookup  was. 

While  a  dc  meter  may  not  be  the 
last  word  at  measuring  a  peak  square 
wave  voltage,  it  still  means  there  is  not 
as  much  voltage  available  at  the  out 
put-  This  does  not  matter  so  much 
when  the  termination  is  just  an  LED 
indicator,  but  if  you  are  also  driving 
another  IC  at  the  same  time,  you  may 
not  have  enough  actual  high  voltage  to 
reliably  key  the  IC,  If  you  are  riding 
at  a  marginal  point  on  the  I Cps  ability 
to  switch  at  that  voltage,  you  may 
have  all  sorts  of  erratic  switching 
operation.  There  is  only  a  slight  differ- 
ence in  the  hookup  —  not  enough  to 
be  really  confusing  -  so  go  for  the 
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best 

While  it  has  been  a  long  time  since  I 
did  the  article  and  all  is  not  clear 
about  what  I  did  at  the  time,  I  do  not 
see  any  reason  why  this  change  will 
seriously  affect  the  material  in  the 
article.  Some  of  the  specific  phase  or 
polarity  info  will  be  off,  but  your 
meter  will  show  you  what  is  what 
The  circuit's  operation  wiU  still  be 
visually  apparent,  and  that  was  the 
basic  purpose  of  the  article. 

To  restate  the  corrective  action  as  a 
simple  pragmatic  rule,  LED  output 
indicators  should  be  connected  in  the 
correct  polarity  between  the  desired 
TTL  output  pin  and  the  Vcc  pin  or 
voltage  source. 

Don't  Forget  the  series  dropping 
resistor.  Without  it  you  can  blow  the 
diode  and  the  IC. 

I  would  tike  to  thank  Mr.  Willis  for 
his  tetter  pinpointing  the  error  and  the 
specific  technology  behind  it  —  now 
we  have  one  more  safety  rule  to  keep 
our  ICs  healthy  and  perking  away  like 
they  should.  I  hope  my  error  has  not 
caused  trouble  for  readers  trying  the 
circuits. 

Alexander  Mac  Lean 

WA2SUT/NMM02VB 

Denville  NJ 

In  addition  to  an  address  change, 
please  note  a  few  corrections  to  Fig.  3 
of  my  article,  "Clean  Up  Your  Touch- 
tone  rW  Act,"  which  appeared  in  your 
February  issue.  "TO  SOLID  STATE 
SW.  Q2"  should  read  'TO  SOLID 
STATE     SW.     Q1M,     "AUDIO     IN" 


Ham  Help 


fh 


Fig.   t   fneorreer  way  ro  connect  LED       Fig.  Z   Correct  way  to  connect  LED 
to  TTL  fC  (may  damage  fC).  to  TTL  /C 


Does  anyone  have  any  information 
on  how  to  use  the  Model  33  as  a 
"stupid"  teleprinter?  it  should  include 
TU  and  some  memory,  as  my  typing 
speed    exceeds   60  wpm. 

Nicode  Jong  OZ1  BMC 

Kails  Alle  B 

1802  Kobenhavn  V 

Denmark 

f  need  information  on  a  model  77 
signal  generator,  date  of  manufacture 
unknown,  but  with  data  piate  marked 
"Wireless  Egert  Engineering,  Inc.  New 


Revised  Fig.    9:    'T/w  Op  Amp  En- 
cyclopedia  -  part  //, 


« 


should  be  "AUDIO  IN  FROM  PAD". 

Also,  the  +1 2  V  line  should  be  +1 3  V. 

E.  Doren  WA6THG/KH6GSA 

58  Manaolana  Place 

Hilo  HI  96720 

In  part  II  of  my  article,  'The  Op 
Amp  Encyclopedia"  (February, 
1978),  the  Wheatstone  bridge  in  Fig.  9 
is  incorrectly  drawn.  It  should  be 
shown  as  in  the  accompanying  Re- 
vised Fig.  9. 

Joseph  J.  Carr  K4IPV 
Arlington  VA 

Several  small  errors  managed  to 
creep  into  my  article  in  your  January, 
1978,  issue  ("Tune  Your  Tower  To 
80/160"),  First  the  tubing  was  joined 
as  shown  in  Fig,  2,  not  as  in  Fig,  1,  as 
stated  on  page  119.  Also,  3/4- inch 
PVC  materials  are  used  tn  Fig,  3  —  not 
Vinch  as  shown.  Finally,  the  radials 
are  not  buried  2  to  4  feet  under- 
ground, as  stated  on  page  120,  but  2 
to  4  inches  underground, 

Evan  P.  Rolek  K9SQG/8 
Dayton  OH 


York  City;  type  No,  99,  S/N  350."  It 
appears  to  have  been  self-contained 
{battery  powered),  with  two  pair  of 
pin-jacks  on  the  front  for  audio  fre- 
quency output  and  radio  frequency 
output;  range  switch  (rotary)  marked 
1  through  7;  pot  marked  "micro- 
volts": with  off  position,  plus 
markings  80/150/300/600/1200/ 
25Q0/Sm/1  GnV2Om/40m/8Qm. 

John  Wp  Asherbranner 

6101  E.  147th  St. 

Grandview  MO  64030 

(8161-331  2590 
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Your  Repeater 
Up-To-Date? 

several  ways  to 
modernize  your  repeater 


E  E,  Buffington  W4VGZ 
2736  Woodbury  Dr. 
Burlington   NC  27215 


£lwl*LE     > 


HOi-C'    > 


The  April  and  June, 
1977,  issues  of  73  Maga- 
zine had  articles  of  mine  con- 
cerning autopatch  and  build- 
ing a  repeater.  I  was  not 
satisfied  with  the  design  in  a 
couple  of  places,  so  this  arti- 


cle will  clear  up  some  of  the 
problem     areas     that     have 

developed. 

The    Touchtone™    Control 
Circuit 

The    circuit    suggested    in 


the  April  issue  and  given 
without  a  PC  board  layout  is 
presented  here  with  a  few 
changes. 

I  found  that  (*)  on  the 
phone  line  would  trigger  a 
disconnect    on    phone    conn- 
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Fig,  h  Timer  This  circuit  boasts  resettab/e  timers  and  improved  identifier  control. 
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pariy  equipment,  so  the  logic 
was  implemented  to  connect 
to  the  phone  line  after  the  (*) 
button  was  released.  This 
change  and  other  circuit  sim- 
plifications were  made  in  my 
final  version. 

The  operation  of  the  cir- 
cuit is  as  follows: 


Depressing  the  (*)  button 
causes  the  (*),  (R4),  and  (C1) 
inputs  to  be  low.  IC4,  pin  9 
will  be  low  before  the  row- 
column  match  is  sensed  (as  a 
high  level  at  IC4,  pin  10),  due 
to  the  1,5-miltisecond  de- 
bouncer  delay.  This  means 
that  (*)  or  (#}  will  not  be 
recognized  as  digits.  After 
depressing  (*)  for  a  time 
greater  than  one  second, 
IC6-8  will  go  low,  starting  the 
3-minute  timer  and  clearing 
the  J-K  flip-flop  IC7.  If  the 
first  digit  is  a  (l)  or  {ty)$  the 
3-minute  timer  will  be  reset, 
and  the  phone  will  dis- 
connect. If  the  first  digit  is 
not  a  (1)  or  (0),  then  a 
row-column  match  will  clock 
the  J-K  flip-flop,  causing 
IC7-13  to  go  low  and  remain 
low  during  subsequent  digits. 


The  old  circuit  had  some 
drawbacks.  The  timers  would 
not  reset  100%,  and  too 
many  IDs  could  be  generated. 

This  new  timer  circuit  has 
overcome  both  these  draw- 
backs. The  timers  reset  100%, 
and  the  ID  comes  on  at  the 
beginning  and  IDs  5  minutes 
later  {with  no  IDs  closer  than 
5  minutes).  This  new  board 
will  not  plug  into  the  same 
socket  as  the  old  board.  I 
tried,  but  the  number  of 
jumpers  required  to  do  this 
was  ridiculous. 

The  operation  of  the 
4-second  "tail"  timer  and  the 
3-minute  "timeout"  timer  are 
pretty  straightforward. 
The  single-shot  74123  is  used 
to  generate  a  reset  pulse  for 
the  3-minute  timer,  and, 
while  the  3-minute  timer  is 
being  reset,  the  single-shoi 
pulse  is  fed  forward  to  keep 
the  transmitter  enabled. 

The  operation  of  the  ID 
logic  is  not  so  easy  to  explain 
in  a  step-by-step  fashion, 
First,  note  that  the  5-minute 
timer  is  triggered  by  the  ID 
hold  command,  which  also 
clears  the  type  D  flip-flop  (0 


Parts  List 


Touchtone  control 


1 

7420 

5 

7400 

1 

74121 

1 

74123 

1 

741  23 

1 

555 

1 

7473 

3 

,1  uF  10  V  disc  ceramic 

3 

47  uF  10  V  tantalum 

1 

1  uF  10  V  tantalum 

1 

.01  uF  disc  ceramic 

2 

33k  %  W 

1 

2.2k  %  W 

1 

2  N  3904 

1 

relay  C,  P.  Claire  MR3MF  1008 

1 

220  %  W 

1 

3  meg  V*  W 

1 

1N4001 

1 

10  uF  10  V  dipped  tantalum 

New 

timer 

4 

7400 

3 

55S 

1 

7474 

1 

7420 

t 

74123 

3 

4.7k  %  W 

1 

3,3  meg  V*  W 

2 

20k  V*  W 

1 

5.6  meg  %  W 

1 

560k  %  W 

4 

.01  uF  disc  ceramic 

2 

10  uF  10  V  dipped  tantalum 

1 

4.7  uF  10  V  tantalum 

2 

47  uF  10  V  tantalum 

Circuit  boards  and  parts  can  be  obtained  from 
Stafford  Electronics,  427  South  Benfaow  Road, 
Greensboro  NC  27401 ,  {919*  274-991 7, 
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Fig.  Z  Touchtone  control.  Single  digit  access  and  disconnect  with  lockout  of  toll  calls. 
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=  H).  Now,  if  at  any  time 
during  this  5-minute  period 
the  transputer  is  commanded 
on  (COS,  PTT,  or  AP  going 
low),  the  D  flip-flop  will 
clock  data  at  IC4P  pin  2  in- 
verted to  the  output  pin  6. 
Now,  whenever  the  5-minute 


timer  runs  down,  an  ID  wi 
be  generated-  Conversely,  if 
no  command  for  transmitter 
on  was  made  during  the  run- 
down of  the  5-minute  timer, 
then  no  ID  would  be  gen- 
erated. 

Some  had  trouble  with  the 


repeater  control  (shutdown) 
board.  One  complaint  was 
that  dial  pulses  were  detected 
by  the  ring  detector.  The  cure 
tor  that  is  to  put  a  .1  uF 
capacitor  across  the  neon  and 
increase  the  series  resistor  to 
1 00k  Ohms  or  so, 


Another  problem  was  that 
the  fourth  column  touchtone 
signaling  would  not  clock  the 
J-K  flip-flop.  The  clock  input 
would  not  go  low  enough. 
This  condition  was  fixed  by  a 
4.7k  Ohm  resistor  connected 
from    ground    to    the    clock 
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Fig.  3.  Timer  PC  board. 
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input  (collector  of  Q1)  to 
pull  down  the  quiescent  volt- 
age to  slightly  less  than  3 
volts.  Others  reported  their 
ring  had  a  shorter  interval 
than  I  found  locally.  Chang- 
ing the  47  uF  to  22  or  10  uF 
will  fix  thdL 


Others  reported  phone  line 
loop  current  of  60  mA,  in- 
stead of  the  20  mA  I  found 
on  the  few  lines  that  I 
checked.  This  will  weld  the 
contacts  of  all  but  the  most 
hardy  of  reed  relays,  I  recom- 
mend   dc    isolation    of    the 


coupler,  if  this  is  a  problem. 
Fig,  5  shows  isolation  with  a 
2  to  4  uF  nonpolarized  capac- 
itor and  a  resistor  as  the  dc 
load  for  the  phone  line.  This 
resistor  should  he  adjusted 
for  20  mA  of  loop  current. 
Some   have    reported  thai 


they  need  more  or  less  gain 
from  the  audio  board.  The 
audio  board  was  designed  for 
20  dB  gain  from  the  receiver 
to  the  transmitter.  You  can 
change  the  feedback  resistor 
on  the  op  amp  to  do  this,  as 
the  stage  jpin  varies  directly 
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Fig,  4.  Touchtone  control  PC  board. 
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TO 

audio 

BOARD 


iL 

L 


TYPICAL    COUPLER 


"©* 


TO  PHONE 
LIN£ 


if* 


ADJUST    R  FOR   20mfi   LOOP  CURRENT 
WltM   OULEft   CONTACTS   CLOSED 


Ftg.  5.  Dc  isolation  and  reduction  of  loop  current 


with  this  resistor.  For  a  gain 
reduction  of  half  the  present 
gain,  you  should  reduce  the 


feedback    resistor  to  half  its 
present  value. 

There  are  two   220  MHz 


repeaters    in    this   area   that 

have  been  built  using  this 
system  of  circuits.  These  fel- 
lows have  taken  CI  egg  FM-76 
rigs  and  removed  and  re- 
mounted the  transmitter  and 
receiver  boards  in  separate 
boxes.  After  interfacing  with 
this  system  of  circuits,  they 
have  a  very  fine  repeater.  The 
ease  with  which  this  can  be 
done  is  just  fantastic! 

Future  Goodies 

A      three*     or     four-tone 
sequential   control    system  is 


high  on  the  priority  list.  With 
this  you  could  key  a  recorded 
message  for  new  repeater 
users.  You  could  select  preset 
squelch  (COS)  threshold 
levels  for  those  times  when 
the  band  is  open.  You  could 
switch  a  6  dB  pad  in  the 
receiver  for  those  repeaters 
that  are  troubled  by  intermod 
from  time  to  time.  You  could 
set  up  links  with  other  re- 
peaters to  increase  your 
range.  Okay,  there's  the  next 
project  —  a  sequential  tone 
decoder.  ■ 
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ALL  5     BAND    OPERATION     -     ONLY    ONE 
NEAT   SMALL  ANTENNA.  FOR  CONGESTED 
HOUSING     AND     APARTMENT     DWELLERS! 
LIGHT,  NEAT     -  ALMOST    INVISIBLE] 


COMPLETE 
RESONANT 


FOR  ALL  MAKES     AMATEUR     HF    TRANS- 
MITTERS -  TRANSRECEIVERS  -  GUARAN- 
TEED FOR      2pOO0  WATTS      PEP.    POWER 
FOR  NOVICE  AND  ALL  CLASS  AMATEURS' 


Ready  to  put  up  with  30  It,  Dacron  end 
TRAPS  -jusl  switch   your  transmitter  to 


support  cords! 
desired  band  for 


Wt.  3  lb*,.      rX5"  MOLDED 
EXCELLENT  PERFORMANCE! 


NO  TUNERS  OR  BALUNS  NEEDED!  CAN  BE  USED  IN  ATTICS,  TOPS  OF  BUILDINGS .  INVERTED 
Vs  IN  MINIMUM  SPACE  NO  CENTER  SUPPORT  NEEDED,  NO  HAYWIRE  HOUSE  APPEARANCE 
COMPLETELY  ASSEMBLED  No  tuning  -  cutting  -  soldering  -  manuring  -  JUST  HANG  IT,  AND 
USE  IT!  SWR    IS  1.2  AT  RESONANCE    THOUSANDS  IN  USE  -  EASIEST    INSTALLATION! 

80-40-2O-J5-1O  meter  bindi— *102  ft,  wtth  TOfi-  RG56U  coax  *  connector  -Model  93BBU  P  .  $49.95 
40-20-15*10  meter  bsndi  — -54  ft.  with  90  ft.  RG5BU  eoa*  -  connector  *  Model  1O01BU  .  *-  .  £*6  95 
20-15-10  meter  I  la  da        26tl.  wrtti  SO  U    RGSBU   coax  -  connector  •  Model  1007BU $47,95 

Send  only   JSOO  (c«ih.  cfc-,  mo.)  and  pay  poitman  balance  oKjs  COD  postage  OR  SEND  FULL  PRICE 
FOR  POST  PAID  DEL.  IN    USA   (Canada  is  SS.OO  extra)   or  order  by     MAIL  OR  PHONE  with  Bank- 
Amertcard  VISA  -MASTER  CHARGE  -OR  AM  EXP.  Give  number  and  ex.  date. Ph  1. 308-236-5333 
week  day*.  We  ship  in  2-3   daya.   INFLATION?  PRICES  MAY     INCREASE  -  SAVE  -  ORDER  NOW! 
INFO,  AVAILABLE    FROM,    WESTERN  ELECTRONICS     Dept.  A7-3       Kearney,  Nebraska,  66d47 


TRANSFORMERS    !  COAX-RELXT 

HSvAC 

12  V      .2  A 
6.3        .6 

12.6  ct    3 

17.7  4 
25.2  ct  2 
36     ct  ,065 
40     ct  2 


i 

$1*00  !  SPDT-lISvAC— 100W  nT 
1.25  J  BHCCaaa.HT.E> 
300  !        rfi  $4.95 

4.95  ! 
3.00  J 
1.00  j 
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PI  ease  i  nc  I  ucte  pusl  age  ">•■  j^~ 

Write  for  our  FREE  flyer.  Contains 
hundreds  of  different  items: 

•  7400  TTL  Series  LC/s,  Lmears, 
Voltage  Hegulators 

■  Used  Test  Equipment 

•  Continental  Spec.  Sockets  &  BusStnps 
»  DataitCorp's  Complete  Lin e  o i  Ph o to 

Etch  Supplies 

•  I.C.  Sockets,  Ribbon  Cable 

•  Capacitors,  LED's,  ©1c.  r  etc. 

R18 


R.W.  ELECTRONICS,  INC. 

3203  North  Western  Avenue 
Chicago,  Illinois  60618  312-248-2480 


AN  NOU  N  C I 

NEW:     AUTOCALL  DECODER 

4- Digit  Touchtone*  Decoder  for  paging 
and  control. 

CMOS  Redesign  Based  on  Autocall  76 
(June  76  73  Mag) 


Features: 


Price: 


■  Hl-Z  Input,  will  connect  to 
any  available  audio 

-  Self-adjusting  input 
Amplifier 

-  Will  not  false 

-  Absolutely  reliable 

-  Low  power  consumption 

-  Thousands     of     possible 
codes 

-  Field  Programmable 
-Operate  from  single  12V 

Power  Supply 

Kit  $39.95       Wired  $75.00 


NG 


JBW 


NEW: 


AUDIO  LIMITING 
AMPLIFIER 


For  use  \n  applications  such  as  repeater 
decoders  where  a  constant  audio  level  is 
desirable. 


Features: 


Price: 


-  Will  take  any  input  from 
100  MV  to  greater  than 
6VPP 

-  Maintains  constant  level 
output  over  Range  I  2DB 

-  Low  distortion  over  range 
-Range  100  Hz -25  KHz 
-Operates  from  single  12V 

Power  Supply 

Kit  $14,95      Wired  $25,00 


Calif,  residents  add  6%  sales  lax 


BY  POPULAR  DEMAND 

NEW:     PROGRAMMABLE 
C.W.  IDR 

For  use  in  repeaters,  links,  or  any  place 
where  a  CW  ID  is  required. 


Features 


Price: 


-  Simple  'key-in" 
programming 

-  Extremely  low  power 
consumption 

-  Self-completing  after 
trigger 

-  Low  2  audio  tone  output 

-  Output  for  keying  external 
CW  device 

-  "mkf  key  output  for 
keeping  transmitter  on 
while  ID  rn  progress 

Kit  $29.95      Wired  $39.95 


J9 

electronic*,  inc.    186182    PARTHENIA    ST.    NORTHRIDGE    CA,    91324   PHONE    (213)  993  -5T59 
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S695!  That's  all  it  costs  to  add  a  total  new 
dimension  of  activity  to  your  station  *  That's  the  price 
of  the  Robot  Model  400  Converter,  that  converts 
the  SSTV  signal  picked  up  by  your  transceiver  to  a 
video  image  on  your  home  TV  set 

SSTV  contacts  are  easy  to  make,  since  there  are 
over  3000  SSTV  stations  already  operating  in  over 
100  radio  countries,  and  the  list  is  growing  daily. 


WRITE  FOR  THE  FREE  SSTV  FACT  PACK. 

We've  assembled  a  whole  package  of  literature  on 
SSTV,  including  reprints  of  magazine  articles,  data 
sheets  on  our  equipment,  and  our  new  8  page 
brochure  on  SSTV.  Just  drop  us  a  note  and  well  send 
your  SSTV  Fact  Pack  by  return  mail. 

•Th*  Robot  400  Corw#*1*t  can  b*  connected  lo  it%e  antenna  terminal  o1  a  home  TV  aal  by 
me  ana  of  the  Robot  RF  Adaptet  kit  option  (or  S25. 


DX'IMG  ON  SSTV. 

DXing  is  a  whole  new  baligame  on  SSTV.  You  can 
actually  see  the  fellow  you're  working,  as  well  as  his 
station,  his  equipment,  even  his  family.  SSTV  is  a 
very  personal  communication,  and  with  over  100 
countries  to  work,  the  challenge  is  definitely  there. 


ROBOT 


T«T 


7591  Convoy  Court,  San  Diego,  CA  92111     (714)  279-9430 
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'Used  ROBOT  equipment  exchange" 
GARY  RADIO  -  0199  Ciairemont  Mesa  Blvd.  •  San  Diego,  CA  92111  •  (714)  292-1440 


BUI  Hoising  ton  K I CLL 
c/o  73  Magazine 


1220  MHz 

Use  It  Or  Lose  It! 


simple  gear 
you  can  build  and  enjoy 


This  article,  for  the  genu- 
ine amateur  radio  and 
electronics  experimenter,  de- 
tails the  construction  of  a 
crystal-controlled  exciter,  an 
oscillator,  a  tuned  diode 
detector,  and  an  eleven- 
element  beam  covering  the 
amateur  band  of  1 21 5  to 
1300  MHz.  In  these  days  of 
"store-bought"  rigs  on  lower 
frequencies,  there  is  a  partic- 
ular   fascination    in    working 


with  circuits  which  cannot  be 
found     down     on     "Radio 
Row/' 
This 
band   is 


particular  amateur 
about  the  last  one, 
going  up  in  frequency,  on 
which  a  Yagi  beam  is  still 
useful.  At  2400  MHz,  almost 
any  kind  of  a  dish  is  better, 
but,  here  on  1220,  long  Yagis 
will  still  give  plenty  of  gain  — 
like  close  to  20  dB,  And,  look 
at  the  low  cost!  A  piece  of 

LI     BRASS  Ofl  CQPP£H  STRAP 


PVC  tubing,  a  chunk  of  no. 

12  bare  copper  wire  cut  into 
little  pieces,  some  Elmer's 
glue,  and  youVe  got  it. 

Of  course,  finding  the 
lengths  and  spacings  of  each 
one  of  those  elements  is  very 
important,  but  IVe  already 
done  that  part  for  you. 

The    tuned    circuit    itself, 
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Fig.  2(a). 


for  1220  MHz,  can  be  made 
out  of  copperclad  and  brass 
sheet,  although  spring  copper 
or  beryllium  copper  make 
better  sliding  contact  springs, 
of  course, 

First  there's  the  !4-wave 
open-ended  circuit.  I  have 
made  some  of  these  operate 
on  1220,  but  you're  right  on 
the  end  of  nothing  as  far  as  a 
decent  tuned  circuit  goes. 
Fig.  1  shows  a  tuned  diode 
detector  dircuit  which  is  good 
up  to  about  800  MHz,  Actu- 
ally, this  one  is  about  all 
through  at  1000  M^>  so 
don't  try  to  use  it  for  1220 
unless  you  want  to  just  play 
around. 

Then  there's  the  Vi-wave 
"double-short"  circuit.  This 
one,  shown  in  Fig*  3(a), 
works  fine  on  1220.  I've  even 
used  it  right  up  to  and  includ- 
ing X-band  (10,000  MHz), 
although  there  it  really  needs 
a  !4-inch  Id.  cavity  with  a 
one-eighth-inch  center  con- 
ductor, but  that's  another 
story. 

As  in  Fig.  3(a),  the  ever- 
useful  copperclad  forms  the 
baseboard,  with  another  piece 
one  inch  wide  for  LI  fastened 
down  at  both  ends  with  in- 
sulation. I  made  the  sliding 
shorts  oul  of  brass  sheet, 
although  spring  copper  is 
better.  It  is  also  supposed  to 
work  belter  if  silver-plated 
(and,  of  course,  it  will,  at 
least    a    little),    I    have    not 
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Fig,    3(a).   Completed  diode  detector.    Tunes  1000  to   1400 
MHz.  C3  —  see  Fig.  3(b). 


Fig.  3(b).  Top  view.  C2  is  variable  (about  !6pF).  Jl  is  a  phono 
jack,  C3  is  1  inch  square,  insulated  from  baseboard.  Use  nylon 
bolt  to  hold  C3  to  base. 
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Fig.  4.  Sliding  shorts. 

silver-plated  mine  yet,  Jusi  be 
sure  to  make  the  brass  shine. 

You  will  have  to  put  a 
little  effort  into  making  the 
sliders,  as  shown  in  Ftg.  4.  I 
was  doubtful  at  first  about 
making  them  myself,  but, 
after  the  first  few  you  make, 
it's  not  so  hard.  They  do 
work,  if  you  handle  them 
with  care.  In  Fig.  3(a)  I  show 
handles  on  the  push  rods,  but 
if  you  leave  these  off  or  make 
them  readily  detachable,  you 
can  take  the  sliders  out  quite 
easily  and  adjust  them  for  a 
good  fit,  taking  care  to  make 
the  pressure  on  each  finger  as 
nearly  equal  as  you  can. 

Fig.  4  shows  the  flat  cut, 
with  the  fingers,  before  bend- 
ing. Fig.  5(a)  shows  the  fin- 
ished shape,  after  bending, 
with  push  rod  soldered  in 
place,  Fig,  5(b)  shows  details 
of  the  contacting  surfaces 
bent  for  best  contact  opera- 
tion. 

Now  that  you  have  a 
tuned  diode  detector,  you 
need  something  to  detect, 
and  the  oscillator  of  Fig,  6 
will  give  you  just  that, 
although  you  may  wish  to 
proceed  directly  to  the 
crystal-con  trolled  exciter. 
Figs.  6(b)  and  6(c)  give  fur- 
ther details  on  the  oscillator. 

Good  transistors  begin  to 
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be  a  problem  for  1220  MHz,  I 

used  the  old  standby  91 8r 
which  must  be  at  least  ten 
years  old  by  now.  I  found 
that  tuning  on  1220  is  re- 
markably sharp  as  soon  as 
you  get  things  running  at  all 
well.  An  oscillator  is  a  lot  of 
fun  and  quite  useful  for  cer- 
tain purposes,  such  as  tuning 
up  beams  (especially  when 
followed  by  an  amplifier  for 
more  power),  isolation,  and 
modulation.  The  crystal- 
controlled  exciter  is,  of 
course,  the  unit  to  use  for 
serious  work  on  the  air. 

In  order  to  make  the  mul- 
tiplier tuning  simpler  and  a 
sure  thing,  I  decided  to  stick 
to  doubling  in  the  UHF  and 
microwave  stages,  If  you  have 
had  any  experience  with  fre- 
quency multiplying  at  UHF 
and  up  into  microwaves,  you 
will  be  acquainted  with  the 
fact  that  the  times-two  har- 
monic   (doubling)    is    always 

the  most  powerful. 

You    can    start    on    50,9 

MHz,  as  in  Fig,  7,  triple  to 
1527,  double  to  305.4,  dou- 
ble to  610.8*  and,  finally, 
double  to  1221.6  MHz  in  the 
amateur  band.  Note  that  tri- 
pling from  50  to  150  is  not 
too  hard,   but  from  then  on 
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up,  you  should  double  only 
for  tile  simplest  and  surest  re- 
sults. Of  course,  if  you  want 
to,  using  very  high  Q  circuits 
and  very  careful  attention  to 
wave  meters,  calibrated  tuned 
detectors,  and  well-calibrated 
microwave  receivers,  you  can 
do  almost  any  amount  of 
multiplying.  For  instance,  I 
worked  with  a  large  company 
in  New  Hampshire  in  the  late 
1960s  which  was  building 
X-band  equipment  for  the  ill- 
fated  F-l 1 1  jet  fighter.  Some- 
one had  designed  a  little  unit 
which  was  supposed  to 
multiply  by  tenl  At  X-band! 
Needless  to  say,  I  advised 
elimination  of  that  unit  and 
came  up  with  a  Gunn  diode 
oscillator  on  X-band,  They 
had  been  using  several  X-band 
spectrum  analyzers  to  find 
that  elusive  little  tenth  har- 
monic. So  stick  to  doubling; 
you'll  have  fewer  grey  hairs! 
You  can  start  in  this  ex- 
citer with  almost  any  good 
VHF  transistor  as  the  50,9 
MHz  oscillator,  using  the 
well-tried  and  proven  circuit 
of  Fig,  7-  Though  tripling  to 
152,7  isn't  too  difficult,  you 
will  need  to  make  up  or 
borrow  some  VHF  and  UHF 
absorption  wave  meters.  Do 
not  use  a  receiver  to  de- 
termine which  harmonic  you 
are  on.  Better  are  the  tuned 
diode  types  shown  in  Fig.  1. 
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Fig.  5(b).  Bending  detail  of 
shorts. 

They  are  also  excellent  for 
checking  AM  modulation 
with  a  small  af  amplifier  and 
padded  earphones,  so  you  can 

hear  your  own  modulation  as 
it  sounds  on  the  air. 

You  will  have  enough  to 
do  getting  a  microwave  rig 
and  beams  running  for  inter- 
esting DX  tests  without  going 
to  other  than  AM  modula- 
tion, at  least  to  start  with,  so 
be  happy  with  it.  It  also 
works  very  well  and  gives  you 

the  same  or  better  DX. 

The  doubter  from  1 52  J  to 
305.4  MHz  is  still  easy 
enough,  if  you  have  some 
e  x  perience  and  frequency 
calibration  available  to  help 
you.  For  the  next  doubler  to 
610.8  MHz,  I  had  to  use  the 
old  reliable  918,  and,  just  to 
be  sure  of  getting  the  dou- 
bling frequency  harmonic  on 
610.8,  I  made  up  a  lecher  line 
quickie,  as  in  Fig,  9.  This  one 
is  really  indispensable  for 
checking  frequencies  over 
1000  MHz.  Couple  J1  to  the 
oscillator  or  stage  under  test 
with  a  short  piece  of 
RG-58/U  cable,  and  observe 
peaks  and/or  dips  as  shown 
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Fig,  6(c).  Collector  tap  at  Wl 
from  end  of  LI. 
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/tj.  7,  Crystal  excitert  1220  MHz.  Note  that  BB  is  connected  to  +12  V along  with  L5f  as  in  Figs.  6(a),  6(b),  and  6(c).  (See  lower 
left:  L5  detail  —  1220  doubferj  C  out  is  placed  7/8"  from  end  of  L5  and  is  variable.  The  coi  lead  to  L5  is  only  !4"  long,  CE  is 
also  similar  to  the  emitter  cap  of  Figs.  6(a),  6(b),  and  6(c).  BB  is  514"  long,  J 14"  wide,  and  insulated  from  ground,  LI  =4  turns 
no.  16  baretM,t  long;  tap  at  114  turns  from  cold  end>  5/8  o.d.  L2  =4  turns,  7/16  o.d.r  output  tap  at  14  turn  from  cold  end.  L3  - 
3  turns;  tap  at  14  turn,  L4  =  brass  or  copper  straps  14"  widei  1-7/8"  long^  output  tap  at  !4*'  from  cold  end,  spaced  3/8"  from 
baseboard. . 


on  the  diode  wave  meter  Fas- 
ten a  ruler  to  the  baseboard 
(be  sure  it  has  a  centimeter 
scale),  and,  as  you  slide  the 
short  along  the  lecher  line, 
take  an  average  of  several 
peaks-  These  peaks  or  dips  are 
found  at  the  half-wave  points, 
so  multiply  by  two  for  the 
wavelength.  E  a  s  y  - 1  o- 
remember  centimeter*to-MHz 
conversion  points  are  30  cm  = 
1000  MHz,  20  cm  =  1500 
MHz,  15  cm  =  2000  MHz, 
and  10  cm  =  3000  MHz. 

I  had  to  start  using  strap- 
line  circuitry  here  at  610*8 
MHz,  as  shown  in  Fig,  7. 
Around  400  to  500  MHz  is 
where  you  have  to  give  up  on 
coils.  From  then  on  up,  shape 
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begins  to  play  an  ever* 
Increasing  role  in  frequency 
determination. 

The  last  stage  of  the  ex- 
citer is  where  things  get  a 
little  tricky  if  you  are  not 
used  to  half-wave  double- 
short  circuitry.  However, 
once  you  get  it  running,  you 
will  find  it  tunes  very  sharply 
and  provides  you  with  good 
output  on  1221  MHz,  Note 
the  small -value  trimmers 
found  between  the  base  and 
ground  of  the  last  three  dou- 
biers.  These  are  quite  impor- 
tant, as  you  will  find,  serving 
to  match  the  base  input 
impedance  to  the  previous 
collector  circuit,  along  with 
the    tap-down  on   its  induc- 
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Fig.  8.  1 1 -element  beam,  1220  MHz,  (All  measurements  are  in 
cmj  Boom  =  PVC  grey  plastic  tubing,  7/8  o,d.  Elements  = 
bare  copper,  no*  12.  C=14tol  pF*  Tap,  center  to  center  -19 
mm.  Spacing,  C,  and  leads  to  element  =  approximately  2  mm. 
Elements  fastened  with  push-fit  and  white  glue. 


tance.  There  is  also  a  parallel 
capacitor,  CP,  across  L5,  the 
1200  MHz  tuned  circuit  This 
is  the  same  as  on  the  lower 
frequencies,  only  a  great  deal 
smaller,  A  certain  amount  of 
parallel  C  combined  with  the 
L  gives  the  best  0  for  a  given 
frequency.  A  few  minutes  of 
trial,  varying  the  C  against  the 
length  of  L5,  will  show  you 
that  that  principle  still  holds 
true  even  on  1220  MHz. 

The  collector  connection 
is  shown  tapped  down  on  L5, 
also  as  usual.  Note  also  the 
use  of  +12  volts  on  the 
ground  plane  of  L5.  This 
method  avoids  the  use  of 
"zero  inductance"  capacitors 
at  the  ends  of  L5.  Such  ca- 
pacitors    do     not    exist     in 


stores,  although  certain  ex- 
pensive coaxial  types  do 
attain  quite  low  values  of  L  in 
the  "leads;" 

The  emitter  bypass,  CE, 
uses  the  brass-plate  method 
to  achieve  the  desired  low 
inductance  for  use  at  1220 
MHz.  The  oscillator,  Figs, 
6(a)  and  6(b),  shows  more 
detail  of  this  type  of  flat- 
plate  cap.  In  those  figures,  it 
is  labeled  C2  and  is  used  as 
the  base  bypass.  Note  that  to 
make  an  oscillator,  you  "lift" 
the  emitter  off  ground  and 
ground  the  base  (to  rf,  that 
Is),  To  make  an  amplifier  or 
itubler,  you  ground  the 
emitter  and  use  the  off- 
ground  base  as  the  open  in- 
put. 
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My  usual  method  of  tun- 
ing up  a  rig  like  this  is  to 
adjust  each  stage  for  maxi- 
mum gain  and  output,  mak- 
ing very  sure  of  the  fre- 
quency! before  going  In  the 
next  stage, 

Low-Cost  Yagi  for  1220  MHz 

The  tune-up  of  a  long  Yagi 
for  1220  follows  about  the 
same  procedure  as  on  the 
lower  frequencies,  using  a 
source  (which  in  this  case  is 
the  exciter  of  Fig,  7),  a 
receiving  beam,  a  tuned  diode 


detector  as  in  Fig.  3(a),  a 
mtcroammeterp    and    various 

tabletop  beanvdement-stand 
pieces  of  hardware  (made  out 
of  wood  this  time),  You 
won't  need  the  latter,  as  I 
have  already  done  this  work 
for  you.  Just  follow  the 
dimensions  given  in  Fig,  8, 
and  it  will  work  fine.  The 
only  item  that  may  take  a 
little  experimenting  with  is 
the  gamma  match.  The  small- 
value  C,  the  tap  on  the  radia- 
tor, the  spacing  from  the 
radiator  of  the  leads,  and  the 


"dress"  of  the  coax  cable  as  it 

attaches  to  the  radiator  and 
the  C  are  somewhat  critical. 
Follow  Fig.  8  as  closely  as 
you  can,  and  experiment  a 
little,  and  you  should  be 
okay.  Just  remember  that 
most  worthwhile  things  take 
a  little  time. 

The  beam  itself,  as  shown 
in  Fig-  8,  is  easy  enough 
except  for  that  gamma 
match. 

Be  sure  to  keep  your  eye 
on   the   receiver  meter,  with 


the  receiving  beam  several 
feet  away.  When  finished, 
mine  worked  across  10  feet 
of  room,  table  top  to  table- 
top,  with  the  diode  receiver. 
When  a  sensitive  receiver  is 
used,  you  can  start  hill* 
topping  and  get  a  first  ap- 
proximation of  the  range  in 
kilometers  for  an  "under 
100-milliwatt"  rig. 

Then  you  can  go  on  up 
from  there,  with  more  power, 
bigger  beams,  better  receivers, 
and  so  forth,  as  your  pocket- 
book  and  skill  allow.  ■ 
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Arthur  T.  Roderick  111  WA4GIM 
2023  Chancellor  Ct. 
SneUville   GA  30275 


New 
Protection 

For  Your  Car 


simple  force  field  system 


If  you  operate  mobile,  you 
face  i he  problem  of  what 
to  do  to  prevent  ihe 
theft  of  your  equipment. 
There  is  only  one  sure  way  to 
know  that  your  rig  will  not 
be  stolen  -  take  it  with  you 
every    time  you   leave   your 


car.  However,  there  will  be 
times  when  this  will  be  very 
inconvenient  or  impossible, 
and  you  will  probably  start 
leaving  the  rig  in  the  car 
occasionally,  To  provide 
some  protection  when  you 
do  not  take  the  rig  out,  you 
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Fig,  h  Electronic  siren,  tCt  is  the  sweep  generator  and  IC2  is 
the  audio  frequency  generator.  All  capacitors  rated  at  15  WV 
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D2  is  a  silicon  rectifier  rated  at  1  Amp,  50  piv  or  more. 


may  consider  an  alarm  sys- 
tem. 

There  have  been  a  number 
of  good  articles  on  auto- 
motive alarm  systems.  It  is 
not  my  intention  to  present 
another  vehicle  alarm  system, 
but  rather  an  idea  for  a 
device  which  is  used  with  an 
alarm  system  to  provide 
increased  protection  for  what 
is  inside  your  car.  Since  this 
device  must  be  used  with  an 
alarm  system,  let's  look 
briefly  at  the  types  of  car 
alarm  systems  in  common 
use. 

There  are  two  basic  types 
of  automobile  alarm  systems 
—  those  that  require  an  exter- 
nal key  switch  to  turn  the 
system  on  and  off  and  those 
that  use  some  type  of  time 


delay  with  a  switch  hidden 
inside  the  car  to  turn  the 
system  on  and  off.  The  time- 
del  ay- type  alarm  is  almost 
useless  for  protecting  a  radio 
in  a  car*  The  time  required 
for  a  thief  to  steal  a  radio  is 
so  short  that  any  delay  in 
triggering  the  alarm  cannot  be 
tolerated. 

Notice  that,  for  either 
type  of  alarm,  the  goal  is  the 
same  -  to  scare  the  thief 
away  and  to  attract  attention 
to  the  car.  The  alarm  does 
nothing  to  prevent  the  thief 
from  going  ahead  and  steal- 
ing* The  thief's  fear  of  being 
caught  is  relied  on  for  that. 

What  I  wanted  was  an 
alarm  system  that  would 
provide  a  physical  deterrent 
to  keep  the  thief  from  enter- 
ing the  car  at  all.  1  had  not 
seen  anything  that  would  do 
this,  except  for  a  few  con- 
traptions that  used  high  volt- 
ages and  the  like,  I  did  not 
want  to  use  anything  like 
that  because  of  the  legal 
problems  such  devices  can 
cause  and  because  of  the 
possible  hazards  they 
present. 

I  finally  found  a  way  to 
create  an  effective,  yet  rela- 
tively safe,  "force  field"  that 
can  provide  the  deterrent 
action  I  want.  High-intensity 
sound  is  my  force  field.  A 
very  loud  sound  source 
located  inside  the  car  and 
activated  by  your  alarm 
system  can  keep  a  thief  from 
getting  your  rig.  With  the 
sound  source  inside  the  car, 
the  power  required  to  gener- 
ate a  sound  level  loud  enough 
to  cause  the  thief  discomfort 
is  relatively  low,  and  the 
sound  generator  itself  is  pro- 
tected by  the  high  sound 
level. 

Of  course,  this  inside 
sound  source  is  used  in  addi- 
tion to  my  external  noise 
makers.  The  inside  source 
keeps  the  thief  out  of  the  car, 
while  the  outside  siren 
calls  attention  to  the  vehicle. 

There  are  several  types  of 
sound  generators  that  can  be 
used  inside  a  car  to  produce 
the  intense  sound  level 
desired.  Perhaps  the  simplest 
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source  would  be  a  good  loud 
automobile  horn.  An  old,  bui 
usable,  automobile  horn  can 
be  obtained  from  a  junk  yard 
quite  reasonably .  However,  a 
horn  of  this  type  requires  a 
lot  of  current,  and  that 
means  running  heavy  wiring 
and  using  a  heavy  relay  in  the 
alarm  system* 

A  mechanical  siren  is 
another  possibility,  but  re- 
quires time  to  come  up  to 
full  speed,  can  be  jammed, 
and  may  not  produce  the 
most  effective  frequency* 

The  best  sound  generator 
for  use  inside  the  car  is 
probably  an  electronic  siren. 
These  are  available  commer- 
cially for  around  $25,  but  a 
very  effective  siren  can  be 
built  using  two  NE-555 
integrated  circuits  and  a  PNP 
power  transistor. 

The  circuit  in  Fig*  1  is  a 
siren  that  I  built.  This  circuit 
produces  a  square  wave  out- 
put that  sweeps  up  and  down 
in  frequency,  producing  an 
effective  deterrent  sound. 
The  operation  of  this  circuit 


is  straightforward.  The  first 
NE-555  timer  (ICl)  produces 
a  very  low-frequency  recun* 
gular  output,  which  is  shaped 
to  a  roughly  triangular  wave- 
form by  R1,  D1,  and  CI. 
This  signal  modulates  the 
audio  frequency  square  wave 
oscillator  formed  by  IC2  and 
associated  components.  Fi- 
nally, the  sweep  frequency 
output  from  IC2  drives  the 
base  of  a  PNP  power- 
switching  transistor  through 
a  current-limiting  potenti- 
ometer. The  emitter  circuit 
of  the  transistor  has  the 
speaker  going  to  the  positive 
supply  with  a  flyback  diode 
across  the  speaker.  Don't  be 
afraid  to  play  with  this  cir- 
cuit; in  fact,  I  recommend  it. 

For  best  results,  the  cir- 
cuit should  be  adjusted  while 
in  your  car  to  produce  the 
most  effective  sound.  For 
testing  at  low  volume,  just 
omit  the  power  transistor 
and  connect  the  free  speaker 
lead  to  the  SQOOhm  poL 

If  you  live  in  a  state  that 
prohibits      the     sweep- 


frequency  -type  siren  alarm 
on  vehicles,  the  circuit  in  Fig. 
1  can  be  converted  to  pro- 
duce a  two- tone  (high /low) 
sound.  All  you  have  to  do  is 
remove  CI.  While  I  do  not 
think  this  is  quite  as  effective 
as  the  sweep  sound,  it  is  far 
better  than  nothing. 

The  most  expensive  part 
of  the  home-built  siren  is  the 
horn  speaker.  You  can 
sometimes  find  these  on  sale 
for  $8  to  $10,  but,  in  any 
case,  you  need  an  efficient 
speaker,  capable  of  handling 
8  to  10  Watts.  You  can  have 
a  switch  (well  hidden)  or  a 
relay  to  lei  you  use  the 
speaker  with  your  rig,  if  that 
will  help  you  justify  the  cost. 

Regardless  of  what  type 
of  horn  or  siren  you  use, 
there  are  some  things  you 
should  do  to  make  it  and 
your  entire  alarm  system  as 
reliable  as  possible.  First,  you 
should  have  some  way  to  lock 
the  hood  of  your  car,  and 
you  should  wire  the  alarm 
system  to  sense  the  operation 
of  the  hood  latch.  This  will 


provide  some  protection  for 
the  car  battery  and  alarm 
wiring-  However,  you  may 
also  need  a  separate  alarm 
power  lead  and  ground  from 
the  car  battery  run  so  as  to 
be  inaccessible  from  outside 
the  engine  compartment. 
These  precautions  are  for  the 
more  professional  thief  who 
notices  the  key  switch  and 
then  tries  to  beat  the  system. 

Also,  there  are  some  sim- 
ple nontechnical  things  you 
can  do  to  increase  your 
protection.  Try  to  pick  your 
parking  spot  where  your 
alarm  will  attract  the  atten- 
tion you  want  and  where 
there  will  be  little  time  for 
the  thief  to  try  and  find  a 
way  to  beat  your  system. 

Finally,  remember  that  an 
alarm  is  not  a  perfect  answer. 
There  is  only  one  sure  way  of 
protecting  your  rig  -  always 
take  it  with  you.  However, 
when  that  is  not  possible, 
and  you  recognize  the  risk,  a 
loud  siren  or  horn  inside  the 
car  is  the  best  protection  I 
know   of.  ■ 


The 

In  the  Northwest ! 

ATLAS    •    ICOM    •    KENWOOD    •   YAE5U 


Atlas  350  Xl 

S995.00 


Kenwood  TS-520S 
S  649  00 


Kenwood  TS-820S 
SI  048. 00 


Vaesu 

F T-1 01 E  $799,00 

F  T- 1 01  EE  $759.00 


Yaesu  FT  301 D  -  $9 35  00 


COMMUNICATIONS    a46 

17550  15th  Ave.  ISLE,  •  Seattle  WA  98155  •  (206)  364-8300 
Other  locations:  (Walk-in  customers  only)  •  Bellevue  -  12001  N.  E.  12th  •  Everett  -  6920  Evergreen  Way  •  Open  Mon.  thru  Sat 


TO  PLACE  ORDER 

CALL  TOLL  FREE 

IN  STATE  OF  WASH. 

1  (800  J  562  7625 


77 


William  Tucker  W4FXE 
1 965  S.  Ocean  Drive,  18-S 
milmdate  FL  32QQ9 


The  Great  Cover-Up 


a  fiendish  way 
to  simplify  schematics 
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Fig.  2.  After, 


It  is  unfortunate  that,  over 
the  years,  not  enough 
emphasis  has  been  placed  on 
the  importance  of  a  well- 
designed  schematic  diagram 
and  its  role  in  intelligent  cir- 
cuit analysis  as  a  prelude  to 
troubleshooting. 

Since  the  beginning  of 
multistage  communication 
equipment,  one  of  the  most 
useful  tools  for  the  skilled 
technician  has  been  the  sche- 
matic diagram.  However,  too 
many  schematics  are  im- 
properly designed,  repre- 
senting an  obstacle  course 
and  a  time-consumer  to  the 
troubleshooicr.  The  well- 
designed  schematic  diagram 
enhances  the  value  of  a  piece 
of  equipment  to  the  user. 
With  itr  he  can  visualize  the 
circuitry  and  see  the  signal 
paths  with  ease,  which  en- 
ables him  to  operate  his 
equipment  with  a  clear  undk 
standing  of  what  is  going  on 
behind  that  beautiful  panel. 
Also,  he  can  appreciate  better 
the  unique  features  incor- 
porated into  his  equipment 
,  .  .  manufacturers,  please 
take  note, 

There  are  a  great  many 
hams  who  have  the  technical 
knowledge  and  skills  needed 
to  service  the  rather  sophisti- 
cated communication  equip- 
ment available  to  them,  These 
hams  usually  have  a  fine  ac* 
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cumulation  of  test  equipment 
and  know  how  to  use  it,  not 
only  when  repairs  are  neces- 
sary, but  also  for  continuing 
checks  on  the  performance  of 
their  rigs. 

Such  a  ham  quite  often 
can  take  a  studied  look  at  a 
well-designed  schematic  dia- 
gram and,  after  digesting  a 
few  operational  clues,  can 
quickly  localize  trouble  to  a 
particular  stage.  In  many 
cases,  he  can  even  pinpoint 
the  specific  component  with- 
out the  use  of  any  test  equip- 
ment other  than  his  own 
senses* 

It  is  surprising,  indeed, 
that  so  many  otherwise  astute 
hams  will  tolerate  a  poorly- 
designed  schematic  and  will 
tediously  labor  with  it 
throughout  the  life  of  their 
equipment.  They  seem  to  be 
saying,  "A  schematic  . ,  .  is  a 
schematic  . .  ,  is  a  schematic" 
(apologies  to  Gertrude  Stein) 
and  just  letting  it  go  at  that,* 

A  poorly-designed  sche- 
matic diagram  is  one  in  which 
it  is  difficult  to  visualize  the 
signal  paths,  voltage  paths, 
and  control  paths.  These 
schematics,  correct  in  every 
detail  as  far  as  wiring  is  con- 
cerned, are  needlessly  clut- 
tered with  myriads  of  long 
lead  lines  from  common 
voltage  sources  to  the  various 
stages,  like  railroad  tracks  in 
and  out  of  a  busy  terminal.  In 
addition,  there  are  just  as 
many  wiring  crossovers  to 
contend  with.  Fortunately, 
chassis  ground  symbols  are 
used  extensively,  and  fila- 
ment lines  disappeared  from 
most  schematics  many  years 
ago.  Otherwise,  we  would 
really  have  a  mess. 

More  often  than  not,  the 
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draftsman  is  not  at  fault;  he  Is 
drawing  a  wiring  diagram  that 
is  correct.  He  is  usually  not 
technically  qualified  to  design 
the  schematic  from  a  com- 
prehensive analytical  view- 
point. Proper  guidance  in 
these  matters  should  come 
from  the  engineering  depart- 
ment, where  this  type  of 
know-how  exists.  Diagrams 
become  further  cluttered  as 
the  draftsman  has  to  make 
changes,  additions,  and  dele- 
tions as  production  pro- 
gresses from  model  A  to 
model  B  and  so  on.  The 
draftsman  looks  for  a  clear 
spot  on  the  schematic  for 
that  additional  component, 
draws  it  in,  and  just  runs  long 
lead  lines  to  it  from  its  re- 
lated circuit 

At  this  time,  you  may  be 
asking,  "What  can  I  do  about 
it?"  Well,  you  can  do  quite  a 
bit  to  that  schematic  to  make 
it  the  useful  tool  that  it 
should  be.  You  can  eliminate 
most  of  the  ci utter  and  use 
the   resultant  open  space  to 
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relocate  some  of  those  re- 
motel  y-placed  components 
near  their  associated  circuits. 
These  revisions  can  be  made 
leisurely,  before  the  need  for 
troubleshooting  arises.  As  a 
bonus,  the  very  act  of  urv 
cluttering  the  schematic 
allows  the  ham  to  gain  an 
intimate  familiarity  with  the 
circuit,  providing  for  greater 
appreciation  and  more  enjoy- 
ment of  his  equipment 

The  first  step  in  improving 
the  visibility  on  the  schematic 
is  to  erase  all  common-voltage 
bus  lines.  Starting  with  one 
voltage  source  at  a  time,  care- 
fully erase  the  lead  lines,  one 
at  a  time,  and  label  the  ter- 
mination points  with  the 
appropriate  voltage  designa- 
tion. This  applies  to  all  nega- 
tive and  positive  voltages. 
Look  around  for  other  com- 


mon bus  lines,  such  as  age 
voltages,  and  erase  them,  too. 
When  you  are  finished  with 
the  above,  you  will  be  utterly 
amazed  to  see  all  the  empty 
space  on  the  schematic,  and 
you  should  now  be  able  to 
see  circuitry  and  interstage 
connections  that  were  com- 
pletely hidden  in  the  maze 
before.  Figs.  1  and  2  show  an 
example  of  before  and  after, 
using  block  diagrams  for  sim- 
plicity. 

I  imagine  that,  at  this 
time,  a  tot  of  eyebrows  are 
being  raised  , , .  "Erase  those 
long  lines  on  the  schematic? 
Is  this  guy  for  real?  How?'1 

Well,  there  is  a  simple  and 
practical  way  of  "erasing** 
those  long  lead  tines  —  just 
cover  them  up  with  the  white 
correction  fluid  used  by 
typists   to  correct  errors-   It 
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comes  in  a  small  convenient 
bottle,  with  a  fine  brush 
attached  to  the  lid.  I  use  a 
product  called  Mistake  Out] 
made  by  Liquid  Paper  Co,  of 
Dallas.  It  has  a  water  base  and 
dries  fast,  so  you  can  draw 
over  it  as  if  ii  was  blank  paper 
(Fig.  3).  A  fine-point  black 
ball-point  pen  and  a  trans- 
parent straightedge  do  the 
trick  nicely  for  such  drawing. 

Since  the  average  sche- 
matic  diagram  supplied  with 
today's  complex  equipment 
occupies  several  pages,  it  is 
convenient  to  mount  the 
opened  schematic  on  a  large 
piece  of  corrugated  cardboard 
while  working  on  iL  Also,  it 
is  wise  to  xerox  copy  the 
original  for  reference. 

Getting  back  to  the  nitty- 
gritty,  there  are  more  long 
lines  that  you  can  eliminate 
to  further  improve  the 
visibility  on  the  schematic, 
For  example:  Multiple  relay 
contacts  are  usually  clustered 
together  in  a  convenient 
place,  and  long  leads  arc  then 
run  to  the  circuits  they  con- 
trol. In  this  case,  wc  just 
cover    up    the   clustered   as- 
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semblies  and  relocate  them 
individually,  close  to  their 
associated  circuits.  See  Fig^.  4 
and  5  for  a  simplified  before 
and  after.  Don*t  worry  about 
having  enough  space,  since 
the  previous  elimination  of 
bus  lines  has  left  plenty  of 
room  available* 

Relocating  components 
serves  two  purposes  —  you 
not  only  caver  up  more  long 
lead-line  clutter,  but  also,  by 
placing  the  component  close 
to  its  related  circuit,  you  pro- 
vide for  better  analytical 
visibility.  Of  course,  be  sure 
to  label  items  like  relay  con- 
tacts with  the  original  letters 
and  numbers. 

An  examination  of  the  cir* 
cuitry  remaining  after  the 
major  cover-up  just  com- 
pleted will  reveal  that  many 
leads  that  had  to  be  detoured 
can  now  be  routed  directly 
through  a  shorter  path,  elimi- 
nating many  crossovers  at  the 
same  time.  Fig.  6  shows  an 
example  of  rerouting. 

Now  that  a  lot  of  clutter 
has  been  removed  and  some 
components  relocated  on  the 
schematic,  you  might  find 
that  those  two  or  three  resis- 
tors scattered  about  really  are 
part  of  a  voltage  divider  and 
should  be  reunited. 

Until  now,  I  have  dealt 
mainly  with  interstage  items 
and  have  used  block  diagrams 
for  illustration  purposes.  Now 
take  a  look  at  examples  of 
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modifications  that  can  be 
made  to  individual  stage  cir- 
cuitry. Fig,  7  shows  a  typical 
mess  that  results  when  a 
draftsman  pays  no  attention 
to  the  visual  hazards  of  un- 
necessary crossovers.  Some- 
times part  number  lettering  is 
in  the  way.  That,  too,  can  be 
covered  up  and  redrawn.  Im- 
proved visibility  is  the  name 
of  the  game. 

Fig.  8  shows  a  tuned  cir- 
cuit where  the  tuning  capac- 
itor is  grounded,  but  not  the 
coil.  To  complete  the  tuned 


circuit,  a  greater  value  fixed 
capacitor  is  used  to  place  the 
coil  at  rf  ground  potential. 
It's  a  little  easier  to  under* 
stand  when  redrawn  as 
shown. 

Fig,  9  shows  a  common- 
place dual  triode  arrangement 
In  a  basic  resistance  coupled 
amplifier  circuit,  which  can 
be  made  a  lot  easier  to 
visualize  by  redrawing  as 
shown. 

Now,  here  is  a  rather  com- 
plex modification:  Fig.  10 
shows  a  crystal  calibrator  as 


used  in  one  of  the  popular 
transceivers.  It  uses  a  100 
kHz  crystal  oscillator  feeding 
a  buffer  amplifier.  When  25 
kHz  output  is  desired,  voltage 
is  applied  to  a  multivibrator 
circuit  consisting  of  TR-302 
and  TR-303  which  is  placed 
between  the  crystal  oscillator 
and  the  amplifier.  The 
original  circuit  can  be  fairly 
confusing  until  it  is  redrawn 
as  shown,  with  the  multi- 
vibrator untangled  from  the 
rest  of  the  circuit.  The  same 
amount  of  space  on  the  sche- 


matic is  used  Note  the  re- 
duction in  crossovers, 

As  you  progress  through 
the  circuitry,  you  will  find 
that  one  simplification  opens 
the  door  to  another.  When 
you  finally  compare  your 
Hgreat  cover-up*1  to  the  xerox 
copy  of  the  original  sche- 
matic, you  will  wonder  how 
you  were  ever  able  to  cope 
with  it.  It  is  quite  a  reve- 
lation. 

You  now  have  a  schematic 
diagram  designed  by  an  ex- 
pert-YOU!  ■ 
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J.  R  Everhan  K3JE/2 
$1$  Mason  Rd 
Fairpon  NY  14450 


The  World 
Of  Tone  Control 


a  virtual  encyclopedia 
on  the  subject 


Most  active  hams  know 
of  the  widespread  use 
of  tone  signaling  in  amateur 
radio  these  days*  VHF  FM 
and  repeaters  often  require 
signaling  other  than  voice  or 
CW  for  repeater  access,  re- 
mote control,  and  auto  patch 
functions-  However,  most  of 
us  think  only  of  touch- 
tone™  when  we  think  of 
tone  signaling.  Undoubtedly, 
touchtone  is  the  system  most 
widely  employed  by  hams. 
This  is  so  because  the  en- 
coders (pads)  and  decoders 
are  fairly  easy  to  build  or 
obtain,  and,  more  Impor- 
tantly, the  number  of  dif- 
ferent codes  available  is  great, 
A  single-digit  system  allows 
12  signals  (0*9,  #and  *),  two 
digits  gives  144  (ex.  12,  5- 
76,  etc.),  and  so  on.  But  in 
amateur  usage,  as  in  com- 
mercial two-way  radio  sys- 
tems, this  versatility  is  not 
always  necessary.  For  simple 
control  systems  and  for  sub- 
audible  squelch,  a  single  tone 


is  adequate,  allowing  both  en- 
coder  and  decoder  to  become 
extremely  simple.  This  article 
examines  single-tone  signaling 
and  some  simple  high- 
performance  encoder  circuits. 

Single-Tone  Systems 

As  two- way  VHF  FM  com- 
munications developed  in  the 
early  1950s,  the  need  for  a 
non voice  signaling  method  on 
voice  channels  became 
apparent.  A  voice  channel 
provided  the  vehicle  for  trans- 
mission of  remote  control  in- 
formation (for  utilities,  oil- 
pipeline  companies,  weather- 
monitoring  equipment,  and 
other  unattended  remote 
sites),  or  for  selective  calling 
(either  paging  or  selectively 
calling  one  or  more  users  of  a 
radio  system).  Stripped  down 
to  fundamentals,  the  systems 
all  relied  on  the  transmission 
and  decoding  of  predeter* 
mined  highly  stable  tone  fre- 
quencies throughout  the 
audio  spectrum,  from  approx- 


imately 50  Hz  to  3  kHz, 

The  tones  from  67.0  Hz  to 
250.3  Hz  were  standardized 
by  the  Electronic  Industries 
Association  {El A)  in  their 
publication  RS-220  for  use  in 
con  t  inuous  tone-control  led 
squelch  systems  (CTCSS). 
These  tow-frequency  tones 
are  less  audible  to  human  ears 
than  higher  frequencies  (and 
compatible  receivers  filter 
them  out  before  the  loud- 
speaker), so  CTCSS  is  com- 
monly referred  to  as  sub- 
audible  squelch.  Motorola's 
trade  name  is  Private  Line, 
GE's  is  Channel  Guard,  and 
RCA  calls  it  Quiet  Channel 
Squelch.  CTCSS  is  frequently 
used  on  channels  where 
several  systems  use  the  same 
channel  or  share  a  repealer, 
Each  user  has  an  individual 
tone,  which  is  transmitted 
continuously  while  his  trans- 
mitter is  on  the  air.  His  own 
units  respond  to  only  his 
tone.  Thus,  the  channel  can 
be  used  by  several  groups,  but 


only  those  who  are  being 
called  will  hear  the  calling 
station.  Obviously,  only  one 
station  can  transmit  at  one 
time,  but  when  other  stations 
are  on  the  channel,  they  will 
not  be  heard,  Amateur  re- 
peaters with  overlapping 
coverage  area  on  the  same 
channel  can  use  different 
CTCSS  tones  on  their  input 
receivers,  so  adjacent  area 
amateurs  will  not  be  retrans- 
mitted. 

Tones  above  250  Hz  are 
used  for  a  variety  of  pur- 
poses. Most  are  channelized, 
although  the  channels 
selected  vary  among  different 
equipment  manufacture  rs. 
The  most  common  usage  is 
for  paging  systems,  which 
usuilly  use  two  or  more  se- 
qu  Uial  tones  and  are  not 
widely  employed  by  radio 
amateurs*  Finally,  these 
higher  frequency  tones  can  be 
used  for  selective  repeater  ac- 
cess or  for  remote-control 
applications  using  tone 
bursts.  The  tone  burst  selec- 
tive repeater  access  is  like  the 
CTCSS  selective  access-  Each 
repeater  recognizes  a  specific 
tone  frequency  and  will  not 
respond  to  signals  with  no 
lone  or  a  different  tone.  The 
tone  is  sent  as  a  short  burst 
(100  ms  to  1  sec)  at  the 
beginning  of  a  transmission, 
which  tells  the  repeater  a 
valid  user  is  present*  The  re- 
peater will  then  operate  with 
normal  carrier  access  for  a 
preset  length  of  time.  After 
this  time  period  elapses,  the 
burst  must  again  be  sent  to 
"bring  up"  the  machine.  By 
this  method,  the  burst  need 
not  be  repeated  for  each 
transmission,  and,  once 
accessed,  the  repeater  can  be 
used  by  stations  without  the 
tone  equipment. 

Remote-control  applica- 
tions in  commercial  service 
are  numerous.  They  occur 
whenever  some  action  must 
take  place  at  an  unattended 
location  where  it  is  time-con- 
suming or  physically  difficult 
to  send  a  person.  The  most 
common  amateur  usage  is  for 
control  of  a  remote  base  or 
repeater  station  from  a 
separate  control  station  loca- 
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Fig,  L  Crystal-controlled  audio  tone  generator. 
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Frequency     Control     Tech- 
niques 

In  most  single-tone  sig- 
naling systems  and  in  se- 
quential multiple-tone 
systems,  the  tone  frequencies 
are  spaced  only  a  short  dis- 
tance apart.  Thus,  good 
stability  is  required  in  the 
encoders,  so  they  do  not  drift 
from  one  lone  channel  into 
the  next.  Similarly,  the  de- 
coders must  be  very  selective, 
so  they  respond  to  only  the 
desired  tone  frequency.  This 
high  degree  of  performance 
must  remain  unchanged  over 
wide  temperature  and  power 
supply  voltage  variations  and 
under  severe  shock  and  vibra- 
tion conditions  (in  mobile 
and  hand-held  radios),  and 
they  cannot  degrade  with  age. 
Commercial  equipment  de- 
signers found  that  the  most 
practical  means  of  obtaining 
good  frequency  stability  and 
selectivity  was  by  using  reso- 
nant reeds  in  both  their  en- 
coders and  decoders. 

So,  20  years  ago,  the  tone 
systems  were  developed  with 
reeds  in  mind.  And,  since  the 
standards  of  operation  were 
set  then,  tone  systems  now  in 
use  must  be  compatible  with 
the  older  (and  newer)  reed 
systems.  Recent  equipment 
uses  a  variety  of  frequency- 
control  devices,  such  as  active 
filters,  piezoelectric  fork  reso- 
nators, and  crystal-controlled 
digital  circuits,  but  they  all 
are  basically  designed  to 
operate  to  the  same  standards 
established  for  the  reed-type 
systems.  Circuitry  using 
resonant  reeds  still  is  prob- 
ably the  simplest  means  of 
encoding  and  decoding  tone 
signals  in  two-way  FM  ser- 
vice. 

But  reeds  tend  to  be  ex- 
pensive (15-20  dollars 
apiece),  and  a  new  one  must 
be  used  for  each  tone  fre- 
quency. To  the  commercial 
user,    $20   is   not  at  all    ex- 


pensive, but  to  me,  as  a  ham , 
it's  bad,  particularly  since  It's 
$20  per  tone  channel,  per 
tone  encoder/decoder.  For 
hams,  decoders  aren't  too 
bad,  since  few  of  us  need 
them.  Usually,  they  are  used 
only  at  a  repeater,  for  access 
or  control,  and,  perhaps,  oc- 
casionally at  home.  Most  re- 
peater groups  can  afford  to 
use  reeds  for  their  decoders 
"on  the  hill."  And,  if  an 
individual  wants  a  decoder, 
he  can  afford  one  using  reeds. 
It's  nice  to  be  flexible, 
though,  for  encoders,  since 
they  are  more  common, 

With  these  considerations 
in  mind,  I  decided  to  look  for 
a  relatively  inexpensive  way 
of  building  a  reed-system 
compatible  encoder*  As  a 
starting  point,  I  set  the  fof- 
lowing  conditions: 

1.  The  encoder  must  be 
fairly  cheap. 

2.  It  must  maintain  ±1%  sta- 
bility to  be  compatible. 

3.  Wide  temperature  per- 
formance is  desirable,  at  least 
a  50°  C,  ^30  to  +60*  C 
preferable. 

4.  The  encoder  must  not  re- 
quire extensive  modification 
to  operate  on  any  audio  fre- 
quency. 

5.  Power  drain  must  be  as 
low  as  possible. 

6.  The  encoder  should  not 
use  any  expensive  or  hard-to- 
get  components. 

7.  Critical  component 
matching  or  selection  must 
not  be  needed, 

8.  Output  waveshape  has  to 
be  sinusoidal. 

So  much  for  my  " dream 
list."  The  next  few  para- 
graphs give  some  possible 
choices. 

Reeds,  of  course,  were  dis- 
counted because  of  their  cost 
and  the  need  for  a  new  unit 
for  each  tone  frequency. 
Piezoelectric  forks,  made  by 
Murata  and  Iwata,  among 
others,  are  more  difficult  to 
ignore,  if  you  can  afford  the 
minimum    charge   per   order; 
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Fig.  Z  Sophisticated  crystal- 
con  trolled  tone  generator. 
For  N  -  100,  f  =  100.000  Hz; 
for  N  =  966,  f  =  103.519  Hz; 
for  N  =  933t  f  =107.181  Hz 

they  are  less  than  $10  apiece. 
A  local  repeater  group  has 
bought  several  dozen  Murata 
forks  at  a  time,  for  control 
encoders  and  decoders.  For  a 
single  frequency,  this  is  fine, 
though  it's  awkward  for 
small-quantity  orders  or  for 
multiple-tone  usage. 

Another  possible  approach 
is  to  use  an  RC  sine  wave 
oscillator,  such  as  a  Wein- 
bridge  or  bridged-tee  circuit. 
GE  has  used  twin  tee  net* 
works  for  their  tc  e  needs 
much  more  than  ti.ey  have 
used  reeds.  Others,  such  as 
Aerotron,  Vega,  Ferritronics, 
Johnson,  Alpha,  and  Bell  and 
Howell  use  either  RC  oscil- 
lators or  active  filters  for  tone 
equipment.  For  equipment 
manufacturers,  this  approach 
is  fine,  since  the  components 
are  relatively  inexpensive  in 
large  quantities,  factory-made 
circuits  are  stable,  and  {in 
some  cases)  retuning  is  easy. 
Duplication  by  the  home 
builder,  though,  is  not  so 
easy.  Precision  components 
are  difficult  and  expensive  to 
get  when  you  only  want  a 
few.  And,  often,  precision 
component  matching  or  criti- 
cal circuit  adjustments  are 
required.  Well-equipped  and 
experienced  amateurs  can 
duplicate  the  performance 
with  these  circuits,  and  many 
do.  What  I  wanted,  however, 
was  simplicity,  not  head- 
aches. 

LC  oscillators  like  the  Col- 
pitis, Hartley,  Clapp,  etc.,  are 
not  at  all  attractive  for  audio 
frequencies.  First,  the 
inductors  are  large  and  expen- 
sive. Above  1  kilohertz  or  so, 
the  88  MHz  Bell  Tel  surplus 
toroids  work,  and  those  with 
money  can  buy  polcore  in- 
ductors. Even  then,  though, 
the  required  capacitors  can  be 
quite     large.     Careful     com- 
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Fig,    3.    CMOS  gate   astable 
multivibrator* 

ponent  selection  (tempera- 
ture coefficient  matching)  is  a 
confining  requirement. 
Finally,  frequency  adjust- 
ment is  difficult.  The  large 
values  of  capacitance  (often 
.01  uF  to  1  uF)  preclude  the 
use  of  trimmer  capacitors. 
Pot  cores  are  adjustable  over 
about  a  10%  range,  but  they 
are  difficult  to  get. 

One    extremely    attractive 
way    to    generate    precision 
tones    is    to    do   it  digitally, 
Avcom   and   Communication 
Specialists  both  market  tone 
equipment     that     does     just 
that.     They     use     a     quartz 
crystal    or  ceramic  resonator 
to    generate    a    very    stable 
signal   somewhere  above  the 
audio  range,  usually  between 
100   kHz   and   5   MHz.  This 
signal  is  then  passed  through 
a  digital   circuit  to  bring  the 
frequency  down    to   rhe   de- 
sired range.  Th  .re  are  several 
ways  to  do  this.  One  way  is 
shown  in  Fig.  1.  All  amateurs 
should   be   familiar  with  the 
stability  of  TOO  kHz  crystals 
—  most  of  us  have  used  them 
as    receiver    calibrators.    This 
highly  stable  source  is  fed  to 
three  digital  dividers,  each  of 
which   divides   its  input  fre- 
quency by  10.  Thus,  the  total 
division  is  1000,  and  100  kHz 
divided     by    1000    produces 
100     Hz.    The    output    fre- 
quency stability  (in  percent) 
is    identical    to    the    crystal 
stability.     Either    CMOS    or 
TTL   frequency   dividers  can 
be   used  for   a   fairly  simple 
circuit.    This  scheme  suffers 
the    same   drawback   as    the 
reed  encoders.    For  each  dif- 
ferent tone  frequency,  a  new 
crystal   is  required,  They  are 
less  expensive  than  reeds,  but 
they  are  still  a  nuisance  to  use 
for    more    than    a    few    fre- 
quencies. 

A  different  approach  can 
be  used  to  get  around  this 
shortcoming.  Fig,  2  shows 
how.  Here,  instead  of 
changing     the     crystal     fre- 
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Fig.  4(a).  NOR  gate  multh 
vibrator  with  on-off  control 

quency,  we  can  change  the 
division  ratio  of  the  divider. 
Digital  types  call  this  a  ^  N 
circuii,  where  N  is  a  program* 
mable  preset  number.  As 
shown,  for  N  =  1000,  we  can 
get  100.000  Hzout  WithN  = 
966,  f  out  =  103-519  Hz,  and 
N    a    933 (  gives    f    out    = 

107.181.  The  desired  CTCSS 

■ 

tones  shown  are  100.0  Hz, 
103.5  Hz,  and  107.2  Hz,  but 
those  shown  are  only  about 
,02%  away.  By  setting  the 
crystal  frequency  high 
enough,  N  can  be  chosen  to 
get  any  desired  output  fre- 
quency. 

With  increased  circuit 
complexity,  a  more  sophisti- 
cated frequency  synthesizer 
can  be  made  to  generate 
virtually  any  audio  frequency 
from  a  singje  crystal-con- 
trolled oscillator.  The  digital 
approach,  though,  is  still  a 
rather  expensive  means  to 
buiid  a  tone  decoder.  Un- 
doubtedly the  semiconductor 
people  will  eventually  change 
this,  but  for  now,  it's  too 
complex  and  expensive  for 
me.  Incidentally,  the  above 
circuits  still  don't  produce  a 
sine  wave,  but  a  square  (or 
rectangular)  wave. 

Some  special-function  ICs 
can  be  used  as  tone  encoders 
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Fig.  4(b).  HAND  gate  multi- 
vibrator with  on-off  control. 

-  specifically,  the  Signetics 
NE566  and  NE567.  The  566 
is  the  same  1C  chip  that  is 
used  for  the  NE565  phase 
locked  loop,  but  the  566 
brings  out  only  the  oscillator 
plhs.  It  generates  both  trian- 
gular and  square  waves  and 
can  be  tuned  over  a  10  to  1 
frequency  range  with  a  single 
potentiometer.  However,  it 
has  several  shortcomings. 
First,  it  requires  at  least  10 
volts  for  its  power  source. 
This  means  that  it  is  difficult 
to  power  from  12  volts  using 
a  voltage  regulator  Secondly, 
current  consumption  is  a 
Mtt(ehigh-6to10mAatlO 
volts.  Third,  the  frequency 
stability  with  temperature 
(even  with  perfectly  stable 
tuning  components)  can 
cause  problems.  Finally,  the 
required  capacitance  is  too 
large.  Even  at  1  kHz  it  needs 
at  least  a  .01  uF  capacitor.  At 
100  Hz,  0.1  uF  would  be 
needed,  and  .1  uF  tempera- 
ture stable  capacitors  are 
huge!  The  NE567,  a  tune 
decoder,  is  more  useful,  since 
it  needs  only  5  volts  and  is 
fairly  temperature  stable.  But 
it,  too,  uses  large  value  tuning 
capacitors.  (Yes,  I  said  it's  a 
tone  decoder,  but  it  can  also 
be  used  to  generate  tones). 
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Table  L  Calculated  tuning  component  values. 


Function     generator     ICs, 

such  as  the  Intersil  8038  and 
Exar  2206,  can  generate  sine 
waves  directly.  I  discounted 
them,  because  they  are  rela- 
tively expensive,  need  at  least 
10  volts  dc,  and  are  current- 
hungry. 

The  NE555  timer  can  be 
used  as  an  oscillator  down  to 
5  volts  with  several  advan- 
tages. It  needs  only  a  few 
milli amperes,  and  the  tuning 
components  can  be  chosen  to 
use  small  value  capacitors.  Its 
major  deficiency  for  encoder 
usage  is  its  fairly  poor  tem- 
perature stability. 

Now  for  the  circuit  I  did 
use:  When  RCA  Semicon- 
ductor Division  published 
their  ICAN-6267  application 
note,1  they  included  a  very 
interesting  circuit,  shown  in 
Fig.  3,  This  circuit  is  basically 
a  square  wave  generator, 
called  an  astable  multivibra- 
tor. It  is  composed  of  two 
CMOS  logic  gates,  G1  and 
G2,  with  timing  components 
Rj  and  Cj  to  set  its 
operating  frequency,  and  an- 
other resistor,  R.  Resistor  R 
affects  operating  frequency 
only  indirectly,  but,  as  de- 
scribed in  the  RCA  note,  it 
enhances  the  circuit's 
stability.  Because  of  the 
CMOS   gates*  excellent  char- 
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acteristics,  the  multivibrator 
exhibits  extremely  good  fre- 
quency stability.  Its  output 
frequency  remains  constant 
over  wide  temperature  and 
supply  voltage  variation. 

When  I  first  saw  the  cir- 
cuit, I  had  little  use  for  tone 
encoders,  but  I  did  use  it  in 
lots  of  applications  where  I 
needed  a  good,  simple,  stable 
digital  circuit  frequency 
source.  Then  WA9VGS  wrote 
an  article  for  13  using  the 
same  multivibrator  in  a  tone 
encoder.2  He  also  pointed 
out  the  quite  desirable 
stability,  as  mentioned  by 
RCA.  Now  then,  let  me  ex- 
pand on  using  the  CMOS 
multi  in  tone  encoders,  lest 
you  think  this  is  just  a  rehash 
of  WA9VGS's  ideas. 

Tone  Encoder  Pieces 

To  fijlfill  the  feoals  set 
many  words  ago,  I'll  describe 
several  building  block  circuits 
that  can  be  used  in  combina- 
tion to  make  a  few  different 
kinds  of  tone  encoders. 
Naturally,  the  oscillator  is  the 
keystone  to  this  project,  so 
let's  look  at  it  first. 

Fig.  3  is  my  implementa- 
tion of  the  basic  tone  source. 
It  is  the  same  as  RCA's  and, 
thus,  the  one  that  WA9VGS 
presented.     IVe    shown    the 
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individual  g^tes  as  inverters  - 
more  about  that  later.  The 
multivibrator's  output  fre- 
quency is  determined  pri- 
marily by  the  timing  compel 
nents  Rj  and  Of-  You  can 
choose  these  components  by 
using      the      formula 

f=<X42/RTCx,  which  I  have 
found  to  hold  true  to  within 
5  percent  if  resistor  R  is  at 
least  twice  as  large  as  Rj.  R's 
value  is  not  critical.  I've  used 
values  of  2  to  10  times  Rj 
with  no  difficulties,  but  be 
sure  to  keep  to  that  range  for 
best  stability.  Table  1  shows 
some  typical  values  of  Rj 
and  Ct  across  the  audio 
spectrum. 

To  retain  the  inherent 
stability  of  this  oscillator,  a 
few  precautions  are  necessary 
in  selecting  the  Rt  and  Cy 
components.  Resistors  should 
be  temperature  stable,  such  as 
the  i in  film  precision  resistors 
you  see  listed  in  the  industrial 
electronics  catalogs.  The 
types  with  "RN"  numbers  are 
preferred,  though  the  less  ex- 
pensive "RL1*  models  are 
what  I  usually  use.  A  little 
shopping  around  at  hamfests 
and  surplus  houses  can  get 
you  a  good  selection  of  these 
at  low  cost.  The  capacitors 
needed  are  slightly  easier  to 
get.  Ideally,  they  should  be 
NPO  ceramics  (zero  tempera- 
ture coefficient)  or  dipped 
silver  mica-  Polystyrenes  are 
also  suitable  at  lower  cost 
The  Mallory  SX  series  poly- 
styrene capacitors  are  widely 
available  at  reasonable  cost. 
Polycarbonate  capacitors  can 
also  be  used,  if  you  are  care 
ful  in  selecting  them.  Mylar 
and  paper  dielectric  capac- 
itors are  definitely  not  ade- 
quate for  high  stability  over 
wide  temperatures,  but  they 
can  be  used  in  room-tempera- 


CD  4069  B 


tx 


^ 


>> 


I 


0s 


Figt  5(c).  CMOS  inverter  pitv 
outs. 


ture  applications. 

These  restrictions  on  the 
types  of  components  limit 
the  resistance  and  capacitance 
range  that  can  be  used.  Pre- 
cision resistors  are  usually  dif- 
ficult to  get  higher  than 
470k,  and  stable  capacitors 
are  large  (and  expensive) 
above  .022  uF.  So  I  recom- 
mend that  you  use  resistors 
between  1 00k  and  470k  for 
Rj  and  capacitors  between 
820  pF  and  ,022  uF  for  Ct. 
If  you  have  good  components 
outside  these  limits,  use 
them.  The  limitation  is  not 
due  to  the  multivibrator,  but 
component  availability, 

What  I've  shown  as  in- 
verters in  Fig*  3  can  be  any 
CMOS  gates  that  include  an 
inversion  function.  Thus, 
NAND  and  NOR  gates,  as 
well  as  inverters,  can  be 
utilized.  There  are  several 
reasons  for  doing  this.  One 
might  be  that  you  have  some 
NOR  gates  and  don't  want  to 
buy  inverters.  Or,  alter- 
natively, maybe  you  have  a 
circuit  that  needs  a  stable 
oscillator,  and  somewhere  in 
your  system  you  have  a  few 
free  gates  available.  One  big 
advantage  to  using  a  gate  is 
that  you  can  use  one  of  the 
unused  inputs  to  turn  the 
oscillator  on  and  off. 
WA9VGS  used  this  function 
to  generate  a  tone  burst.  It 
can  also  be  used  to  make  a 
dual-tone  encoder. 

Fig.  4(a)  shows  how  to  use 
NOR  gates,  and  4(b)  demon- 
strates the  NANDs.  Be  aware, 
though,  that  there  will  be  a 
short  "chirp"  as  the  oscillator 
is  turned  on  and  off.  Usually 
this  causes  no  problems,  but 
keep  it  in  mind.  Also,  if  you 
use  gates  rather  than  in- 
verters, connect  unused  in- 
puts together,  as  in  Fig.  4. 

Fig.  5  shows  pin  connec- 
tions for  various  4000  series 
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gates  that  can  be  used.  RCA's 
application  note1  gives  some 
pertinent  advice,  particularly 
that  the  *'B"  series  gates  (in- 
cluding the  invert  er 
CD4069B)  have  different 
characteristics  and  may  not 
perform  as  well  as  the  "A" 
series  devices  shown.  Also, 
they  warn  that  the  buffers 
such  as  the  CD40Q9A, 
CD4049A,  and  CD4041 A  are 
not  recommended  for  multi- 
vibratory  due  to  their  higher 
power  consumption.  Devices 
from  other  manufacturers 
may  also  behave  differently, 
so  beware. 

I've  used  the  "A"  series 
RCA  gates  (not  inverters)  suc- 
cessfully, but  a  Japanese 
CD4G01  was  not  as  stable. 
Note  that  the  availability  of 
multiple  gates  can  let  you 
make  more  than  one  oscil- 
lator per  IC  package.  Using  a 
4001  or  4011,  you  can  gen- 
erate two  different  fre- 
quencies. But  don't  use  gates 
from  different  packages  for 
the  same  oscillator,  because 
the  two  chips  may  not  have 
characteristics  that  track  with 
voltage  and  temperature. 

Now  I've  shown  a  stable 
frequency  source,  but  it  has  a 
square  wave  output,  so  one  of 
my  criteria  hasn't  been  ful- 
filled. To  get  a  sine  wave 
from  a  square  wave,  the  har- 

Frequency  range 

50  to  1 00  Hz 
100  to  200  Hz 
200  to  400  Hz 
400  to    800  Hz 

800  to  1600  Hz 
1600  to  3200  Hz 


monies  must  be  filtered  out- 
If  you're  wondering  why  I 
want  a  sine  wave,  I'll  tell  you. 
In  my  applications,  the  tone 
encoder  has  been  used  with 
FM  radio  transmission.  In  the 
usual  FM  systems,  the  audio 
spectrum     is    shaped    before 
transmission,     then     limited. 
This    is    called   pre-emphasis, 
because     the     higher     fre- 
quencies   in   the  voice  range 
are     accentuated     before 
clipping.  At  the  receiving  end, 
the    higher    frequencies    are 
then  attenuated  to  give  flat 
audio  response.  At  high  devia- 
tion levels,   the  p re-emphasis 
causes  a  square  wave's  higher 
frequency     components     to 
predominate     before     going 
into  a  limiter,  causing  a  loss 
of  the  low-frequency  compo- 
nents. When  this  signal  is  re- 
ceived   and   reprocessed,   the 
desired    tone   is    then    much 
weaker    than    its    harmonics, 
causing  severe  distortion.  And 
even    at    low    deviation,    an 
imbalance     in     pre-emphasis 
and  de-emphasis  can  produce 
distortion.     Additionally,     in 
CTCSS    or    subaudiblc    tone 
squelch  usage,  the  harmonics 
from   a  square  wave  produce 
an   annoying    "buzz'1   at    the 
receiving  end, 

I've  used  a  few  simple 
methods  to  "round  off1*  the 
square    waves*    corners.    The 

Capacitor  C 

0.1  uF 
0.047  uF 

0.022  uF 
0.01  uF 

0.0047  uF 
0,0022  uF 


Table  2,  Capacitor  values  for  bandpass  filter. 
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first  and  simplest  way  is  to 
use  an  RC  low  pass  filter, 
shown   schemaiically  in   Fig. 

6,  The  resultant  output  is  not 
really  a  sine  wave,  but  a 
rounded  triangular  waveform. 
Using  a  two-section  filter 
gives  better  results  than  a 
single  R  and  C,  although  even 
this  is  not  the  ultimate.  An- 
other low  pass  filter,  using  an 
active  filter  section,  can  im- 
prove the  waveshape.  See  Fig. 

7.  Here,  the  attenuation  of 
higher  frequency  components 
is  improved  at  the  cost  of 
more  components.  The  active 
low   pass  filter   provides  the 
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added  advantage  of  not  atten- 
uating  the  desired  frequency 
as  the  passive  version  does, 
References  3  and  4  give  more 
detailed  data  on  designing 
simple  active  low  pass  filters. 
Either  low  pass  filter  can 
work  over  a  20  or  30  percent 
range  without  retuning. 

A  more  sophisticated 
means  of  converting  a  square 
wave  to  a  sinusoid  is  to  use  a 
bandpass  filter*  In  this  case,  a 
simple  transistor  circuit  isn't 
enough,  Fig.  8  is  a  multiple- 
feedback  bandpass  filter  using 
one  operational  amplifier. 
Table  2  gives  component 
values  for  the  50  to  3000  Hz 
range.  Each  set  of  compo- 
nents uses  identical  resistors; 
only  the  capacitors  need  be 
changed.  A  TOk  potentiom- 
eter allows  a  2  to  1  tuning 
arrangement  for  each  set  of 
capacitors.  The  bandpass 
filter  does  a  much  better  job 
of  filtering  out  harmonics, 
but  has  to  be  retuned  to  pass 
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frequencies  more  than  5  to 
10%  apart.  For  design  in- 
formation, see  reference  5. 

The    CMOS    oscillator    is 
relatively  insensitive  to  power 
supply  voltage  changes,  with 
less  than  a  I  %  frequency  shift 
for  a  supply  voltage  change  of 
one   volt.    But   operation   in 
portable    or    mobile    service 
often    means  widely   varying 
power  supplies.  The  obvious 
way  to  handle  this  case  is  by 
using  a  voltage  regulator.  Fig. 
9(a)  is  the  simplest  regulator, 
using  only  a  current-limiting 
resistor,  a  zener  diode,  and  a 
filter  capacitor.  The  resistor 
should  be  chosen  to  pass  at 
least  1 5  mA,  to  ensure  proper 
zener     action.     The     zener 
diode's     breakdown     voltage 
can  range  from  5.1   volts  to 
10  volts  or  so.  My  experience 
has  shown  that  the  best  regu- 
lation and  frequency  stability 
can  be  gotten  with  a  5,1-  to 
6.2-volt  zener.  Noise  from  the 
unregulated  voltage  line  and 
zener    diode-generated    noise 
are    bypassed    by    the    elec- 
trolytic capacitor.  A  5  or  10 
uF     tantalum     capacitor     is 
ideal,  although  an  electrolytic 
of  the  same  value  can  be  used 
if  it  is  paralleled  with  a  .01  to 
J  uF  disc  ceramic.  For  some- 
what   better    regulation    and 
much  less  wasted  power,  refer 
to  Fig,  9(b),  This  is  a  pretty 
basic     regulator     that     will 
operate  from  at  least  7.5  volts 
to  18  volts  with  no  compo- 
nent changes  and  uses  only  a 
few    mA.    Integrated    circuit 
regulators,  such   as   the  78L 
series  manufactured  by  Fair- 
child,  can  also  be  used,  al- 
though they  sometimes  mis- 
behave   with    loads   drawing 
less  than  5  mA. 

Construction  Tips 

In     general,     component 
placement  and  wiring  of  the 


circuits  in  this  article  are  the 
same  as  for  most  audio  fre- 
quency circuits*  Either  per- 
forated board  or  printed 
wiring  techniques  are  ade- 
quate, so  long  as  good  com- 
ponents are  used.  CMOS  inte- 
grated circuits  do  need  care- 
ful handling  to  prevent 
damage  from  static  elec- 
tricity. I  suggest  that  you 
read  the  handling  recommen- 
dations in  RCA 's  CMOS  data- 
book  to  avoid  trouble. 

For  optimum  encoder 
stability,  high  quality  parts 
are  needed  for  Rj  and  Cj  in 
the  CMOS  multivibrator.  To 
ease  tuning,  Rj  can  be  made 
up  of  two  resistors  in  series. 
One  can  be  large  in  value,  as  a 
coarse  adjustment.  Then  a 
lower  resistance  can  be 
selected  for  the  fine  adjust- 
ment tf  you  want  to  use  a 
potentiometer  for  the  fine 
adjustment,  a  10-  to  20-turn 
cermet  or  wire-wound 
trimpot  will  ensure  stability. 
Since  precision  is  the  goal, 
precise  measurement  of  the 
encoder's  operating  fre- 
quency should  be  made  with 
a  frequency  counter  during 
initial  setup. 

The  low  pass  filters 
shouldn't  need  any  tuning. 
Just  calculate  the  desired  R 
and  C  values,  and,  if  you're 
cautious,  check  the  output 
waveshape  with  an  oscillo- 
scope. The  bandpass  filter  is 
adjusted  by  setting  its  10k 
potentiometer  for  maximum 
output.  Filter  components 
are  not  critical.  Carbon  com- 
position resistors  and  mylar 
capacitors  are  fine. 

Proven  Examples 

The  building-block  circuits 
described  can  be  intercon- 
nected in  several  ways.  Fig. 
10  is  the  schematic  for  a 
CTCSS  encoder.    It  operates 
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in  the  area  of  100  Hertz,  and 
I've  installed  it  in  a  Motorola 
T-44  UHF  transceiver.  Power 
is  taken  from  the  12-volt  fila- 
ment line  with  a  simple  half- 
wave  rectifier  and  an  electro- 
lytic filter  capacitor.  Since 
power  consumption  need  not 
be  minimized,  a  zener  diode 
regulator  Is  adequate.  The 
CMOS  multivibrator  uses  a 
CD4001AE,  because  I  had 
one.  The  low-distortion  out- 
put, desirable  for  CTCSS 
operation,  is  provided  by 
using  a  bandpass  active  filter. 
Total  current  drain  is  about 
25  mA. 

A  portable  tone  encoder 
for  remote  control  is  shown 
in  Fig,  1 1.  It  is  intended  to  be 
coupled  to  a  transmitter  by 
holding  its  loudspeaker  a  few 
inches  from  the  transmitter's 
microphone.  I  built  it  into 
the  case  of  a  transistor  radio 
whose  audio  output  stage  and 
loudspeaker  had  been  sal- 
vaged. Since  the  cheapest, 
easiest  way  of  getting  the 
amplifier  is  by  cannibalizing 
one  of  these  imported  jobs,  I 
haven't  bothered  to  indicate 
the  amplifier  schematic. 
There  are  two  separate  oscil- 
lator sections  at  two  different 
frequencies  around  2  kHz 
which  can  be  switched  for 
two  separate  control  func- 
tions. For  simplicity  and 
minimum  power  drain,  the 
active  low  pass  filter  is  used. 
To  get  low  power  drain,  the 
two-transistor  voltage  regu- 
lator is  used.  Output  level  is 
set  with  the  radio's  volume 
control  The  multivibrator 
sections  draw  about  300  uA 
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FROM  'IMPONTED*  POCKET 
RADIO 


Fig.  JL  Selectable  two  frequency  pocket  "beeper"  encoder. 


each  (only  one  is  energized  at 
a  time),  the  active  filter  draws 
about  0.5  mA,  and  the  regu- 
lator consumes  about  2  mA. 
Total  current  drain  is  about 
10  to  15  mA,  primarily  be- 
cause of  the  current-hungry 
audio  amplifier.  To  maximize 
battery  life,  I  use  alkaline 
9-volt  batteries,  Radio  Shack 
23-553.  They're  $1 .59  apiece, 
but  it's  nice  to  have  a  good, 
reliable  battery  when  you 
need  it. 

Closing  Comments 

If  my  many  cautions, 
warnings,  and  recommeiv 
dations  are  taken  into  ac 
count,  a  good  stable  reed- 
compatible  tone  encoder  can 
be  built  for  much  less  than 
the  cost  of  a  single  reed.  I 
estimate    maximum    cost    of 


either  encoder  described  to 
be  $10,  Performance  is  pretty 
close  to  the  desired  goals 
mentioned  earlier,  I  built  and 
tested  a  number  of  these  cir- 
cuits, and  the  stability  has 
been  excellent.  Encoders 
using  polystyrene  capacitors 
can  hold  ±  0.5%  stability  over 
a  0  to  50*  C  range  and  be 
within  ±  1%  over  the  -30°  C 
to  +60°  C  range.  NOP  ceram- 
ic and  dipped  mica  capacitors 
gave  a  total  drift  of  1%over 
the  -30°  C  to  60°  C  range 
with  almost  all  of  my  CMOS 
oscillators.  Out  of  a  dozen  or 
so  bread  boarded  encoders, 
one  showed  excessive  drift  at 
cold  temperature.  This  was 
due  to  a  screwy  CMOS  chip, 
and  it  went  outside  the  spec- 
ified range  only  past  -15°  C 
I've  tried  to  be  very  con- 


servative in  design,  in  hopes 
of  providing  some  guidelines 
for  high-performance  cir- 
cuitry; Take  me  with  a  grain 
of  salt,  and  have  fun  with 
good  reliable  encoders.  ■ 
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spread  interest  in  that  receiver  and 
possible  modifications  to  it.  You 
might  want  to  pass  on  to  your  readers 
some  information  as  to  where  they 
can  obtain  versions  of  the  FRG-7  that 
have  enhanced  capacity  of  SSB  and 
CW  reception. 
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Gtlfer  Associates,  Inc.  (a  73  adver- 
tiser}, PO  Box  239,  Park  Ridge  NJ 
07656,  sells  the  FRG-7  with  a  4  kHz 
if  filter  installed  for  $308.  With  a  3 
kHz  fi Her,  the  price  is  $31 5.  For  those 
wanting  even  better  selectivity. 
Radio  West,  3417  Purer  Road, 
Escondido  CA  92025,  will  install  a 
Collins  filter  and  realign  the  FRG  7 


for  £85. 

In  neither  instance  is  it  specified 
whether  these  filters  are  switchable. 
Of  course,  for  only  SSB  Of  CW.  this 
would  not  be  of  importance,  but.  for 
those  who  would  tike  to  listen  to 
shortwave  broadcast  programs,  it 
would  be  desirable  to  be  able  to 
switch  to  the  normal  i-f  bandwidth 
characteristic  of  the  unmodified 
FRG-7. 

Carl  C.  DrumeMer  W5JJ 
Warr  Acres  OK 


CONVERT  TO  GREEN 

In  addition  to  being  a  very  active 
amateur     I     am     professionally     an 


optometrist  Almost  all  of  the  new 
PL  L  LED  readout  equipment  today  is 
red.  Almost  without  exception,  red 
LEDs  are  difficult  to  read  in  bright 
ambient  light  In  addition,  at  night  all 
farsight  ted  people  (hyperopes)  who  do 
not  have  their  glasses  on  or  people 
who  do  not  wear  glasses  and  who 
show  some  hyperopia  have  great  diffi- 
culty distinguishing  red  figures  and 
letters.  This  is  because  red  is  at  the  far 
end  of  the  visible  light  spectrum.  The 
peak    visibility    area   is  yei low-green. 

It  would  be  most  helpful  if  manu 
facturers  realized  this  human   Limita- 
tion and  converted  to  green  or  slightly 
blue  green  readouts  for  all  equipment. 

J.  H.  Robinson  O.D.,  F.C.G.V.D. 

Creston  I A 
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Solve  Those 
Parallel  Problems 


HP-25  programs 
choose  the  values 


H 


ave    you    ever    found      alion  where,  after  collecting      project   and  laying  them  out 
yourself    in    the    situ-      the    parts    for  your   favorite      on    the    bench    in    anxious 
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01 
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24  00 

02 

*4 

16  22 

03 
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06 

STO  5 

23  05 

07 
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01 

08 
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23  51   06 

09 
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10 

RCL7 
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11 

f  x-y 

14  71 

12 

GTO  17 

13   17 

13 

RCL1 

24  01 

14 

RCL2 

24  02 

15 

+ 

51 

16 

GTO  04 

13  04 

17 
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00 

18 

STO  6 

23  06 

19 

RCL5 

24  05 

Program  1. 

RT 
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MEMORY  REGISTER 


M  0 

M  1 

M  2 

JV1  3 

M  4 

M  5 

M  6 

M  7 


R 
1 


RT 

n 

n 


anticipation  of  the  ritual  of 
soldering  and  scenting  the  air 
with    flux    vapors,  you   find 
that    you're    short    by    one 
lousy     resistor?     A     quick 
shuffle  over  to  the  junk  box 
turns    up    only  a  couple   of 
transistors     from    someone's 
pocket     radio,     and    a    few 
moldy-looking   resistors   thai 
were    probably    last   touched 
with    electric    current    when 
Morse    was    busy    trying   to 
devise  a  more  confusing  code 
to  foist  upon  an  unsuspecting 
world.   Of  course,  these  old 
resistors  couldn't  possibly  be 
the  right  value,  could  they? 
After   all,   when   they   talked 
about  resistors  in  those  days, 
they     were    , talking    about 
megohms  and   not  a  measly 
1.2k.  Okay.  Sit  back,  relax, 
and  try  to  reason  this  out  like 
a  rational  being.  "Let's  see, 
those     transistors    seem     to 
show  a  forward  resistance  of 
about  six  hundred  Ohms,  and 
there     are     two     of     them. 
Wonder  what  hours  and  hours 
of  full-volume  rock  music  has 
done  to  the  resistance  char- 
acteristic of  these  audio  de- 
vices? Drats,  too  big  to  fit  on 
the   PC  board.  Oh,  well  .  . . 
none  of  these  resistors  wants 
to  add  together  in  the  right 
way,  anyway-    Hey!  Orangc- 
blue-red         gee5    that   looks 
pretty.  Ah,  yes,  three  point 
six  ...  and  the  lowest  value 
here  is   one  point  eight  kil- 
ohms  ..." 

Sound  all  too  familiar?  It 


(resistance) 
working  register 
incremented  working  register 

FREE 

FREE 

incremented  working  register 

incremented  working  register 

(number  resistors  in  parallel) 


Asterisk  (*)  denotes  user -entered  data  in  this  register  location. 


STEP  INSTRUCTION 


INPUT 


1 
2 
3 


4 
5 


Key  m  program 
Store  resistance  value 
Store  number  of 
resistors  in  parallel 

Run  program 

Values  of  R  and  n  can  be 

changed  after  any  run 


KEY 

STO  0 

STO   7 
f   PRGM 
R/S 


OUTPUT 


Rt 


+  (JfRri)l*  where  Rj  -  R2  =  -  -    =  Rn*  n  any  whole  number  /ess  than  infinity^  given 


has    happened    to    me    more 
times    than     I    care    to    re- 
member. Of  course,  the  moral 
of  the  foregoing  story  Is  to 
connect  the  3600  and  1800 
Ohm   resistors  in  parade/  to 
arrive    at   an    effective    total 
resistance  of  1200  Ohms.  The 
only   trouble  with  this  solu- 
tion   is  that   it  is   not  intu- 
itively    obvious     just     what 
values  in  parallel  will  yield  a 
desired  total.  Well,  I  sat  down 
and    pondered    this   problem 
for  some  time,  with  various 
and  sundry  possible  solutions 
presenting  themselves.   None 
possessed   the   necessary  fea- 
tures of  being  quick  and  easy 
to    use,    while    demanding  a 
minimum  of  preparation  and 
bothersome  detail  to  execute. 
Then  one  day  a  friend  of 
mine  dropped  by  to  show  off 
his  newly-acquired  "toy,"  an 
HP-25   pocket  programmable 
calculator.   To  make  a   long 
story    short,    the    calculator 
proved    to   be   just   the   tool 
needed  to  remove  the  mask 
of    unfamiliar!  ty    from    the 
parallel  resistor  combination. 
This    article    will    hopefully 
provide    you    with    the    pro- 


grams  necessary  to  be  able  to 
solve    some    fairly    complex 

parallel  problems  in  your  own 
everyday  electronic  work. 

The  first  two  programs  are 
rather  straightforward  treat* 
merits  of  simple  combi- 
nations. Program  1  provides 
the  total  resistance  when  a 
given  number  of  equal  value 
resistors  are  paralleled.  Pro- 
gram 2  provides  for  the 
solution  of  two  to  eight  dif- 
ferent value  resistors  in 
parallel.  In  these  two  pro- 
grams,  as  in  all  the  rest  of 
them,  the  execution  sequence 
is  to  first  key  in  the  program 
in  write  mode,  switch  to  read, 
and  store  the  appropriate 
variables  in  the  designated 
memory  registers.  (Note  the 
use  of  M  instead  of  R  to 
denote  register  locations,  in 
order  to  prevent  confusion 
with  R  signifying  resistance.) 
While  possibly  taking  a  little 
more  time  than  simply 
stopping  the  run  and  having 
the  user  key  the  necessary 
data  into  the  display  at 
critical  points,  this  alternate 
process  allows  for  repeated 
runs    of    the    same    program 


while  allowing  one  variable  to 
be  changed  at  a  time  -  a  very 

convenient     characteristic, 
indeed. 

Programs  3  and  4  are 
really  the  essence  of  this 
collection,  and  are  probably 
the  most  useful.  To  demon- 
strate Program  3,  let's  assume 
you  want  to  build  a  dummy 
load  for  your  transmitter  and 
have  a  few  handfuls  of 
common  value  resistors  lying 
around  going  unused.  To  find 
out  how  many  resistors 
would  be  needed  to  present  a 
52  Ohm  match,  simply  enter 
the  value  of  one  resistor  in 
memory  location  0  and  the 
desired  total  resistance  (52 
Ohms)  in  memory  6.  The 
program  operates  by  adding 
resistors  in  parallel  one  at  a 
time  and  comparing  the  total 
resistance  arrived  at  after 
every  addition  to  your  de- 
sired total.  When  the  actual 
total  becomes  less  than  the 
target  total,  the  program 
stops  the  addition  process, 
subtracts  one  resistor,  looks 
at  that  total,  and  compares 
the  two.  It  then  displays  the 
number  of  resistors  that  will 


give  a  value  closest  to  the 
desired  one.  Pressing  the  Run 
button  again  displays  the 
actual   resistance   you  would 

get  from  connecting  this 
many  resistors  in  parallel.  If 
you  are  indeed  solving  a 
dummy  load  problem  like 
this  one,  or  a  termination 
problem  of  some  kind,  you 
can  add  the  Swr  Tag  onto 
the  end  of  the  program. 
Then,  when  you  hit  Run  yet 
a  third  time,  the  display  will 
show  the  swr  caused  by  the 
use  of  that  actual  total  re- 
sistance rather  than  the  ideal 
one. 

Program  5  is  actually  the 
core  of  Program  4,  simply 
pulled  out  and  set  aside  by 
itself  to  handle  the  very 
straightforward  problems  that 
do  not  require  the  complex- 
ity of  Program  4.  Such  a  case 
would  occur  when  you  know 
the  total  resistance  desired 
and  the  value  of  one  of  the 
two  resistors  to  be  used  to 
arrive  at  that  total.  However, 
when  you  don't  know  either 
of  the  two  values,  as  in  the 
situation  of  our  opening 
episode,  then  Program  4  can 
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*     M  0     - 

Enter  R  values 

m     M    1      - 

starting  at  M  0 

•     M   2     - 

and  proceeding  up 

*     M    3     - 

Be  certarn 

*     M    4    - 

no  values  are  left 

*     IV!   5     - 

from  previous 

*     M  6     - 

calculations 

*     M   7     - 

in  upper  registers. 

STEP  INSTRUCTION 

1           Key  in  program 

2           Store  resistances 

3           Store  resistances 

4  to  9  Store 

resistances 

10         Run  program 


11 
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13  38 
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INPUT 

R1 
R2 

etc. 


KEY 

STO   0 
STO   1 

etc. 

f  PGRM 

R/S 


OUTPUT 


R 


Program  reads  linearly  up 
registers  from  M  0  to  M  7 
and  stops  at  the  first 
register  containing  0. 

*  (1}Rn)i>  where  Rj  ^  R2"£  -^  Rn>n  **8f  given  /?/  andnf  to  find 


Rt* 

89   JSI 


■H 


become  just  the  cure  the 
doctor  ordered.  Basically,  all 
you  need  do  is  enter  your 
desired  total  resistance  in 
memory  0  and  a  search  in- 
crement in  memory  I.  When 
you  push  Run,  the  calculator 
will  happily  sit  there,  purring 
along,  just  churning  out 
various  possible  combinations 
of  resistances  that  will  give 
the  desired  total.  It  docs  this 
by  looking  at  the  R^  you 
specified,  adding  delta,  the 
search  increment,  onto  Rt 
and  then  using  this  value  as 
R2  to  arrive  at  a  corre- 
sponding value  for  Rj.  It 
then  goes  back,  takes  this 
new  value  of  R2,  and,  adding 
delta  to  it  again,   continues 


on.  Since  this  program  is  writ- 
ten as  an  endless  loop,  if  you 
forget  about  hitting  Stop 
after  starting  it,  our  faithful 
little  servant,  the  calculator, 
will  eat  its  heart  out  (Ue-, 
deplete  its  batteries)  trying  to 
provide  you  with  a  com- 
bination you'll  like.  Please 
don't  be  cruel.  Just  remember 
to  always  stop  when  the  dis- 
play is  showing  the  value  of 
R]  (signified  by  three  pauses, 
which  appear  in  the  display  as 
three  blinks)  and  you  won't 
encounter  any  difficulties,  If 
you  want  to  hold  any  two 
values,  enter  Go  To  21  and 
Run,  The  display  will  show 
R9  and  stop.  Press  Run  again 
to     get     the    corresponding 


value  of  R-|  to  hold  in  the 
display.  The  program  shows 
values  of  R2  normally  in- 
cremented upwards  in  value, 
while  the  corresponding  R-j 
values  increment  downwards. 
This  can  be  changed,  and  the 
program  run  backwards,  by 
going  to  step  26,  The  values 
of  delta  and  the  resistance 
value  used  as  the  starting 
point  for  the  search  can  be 
changed  after  any  stop 
command,  by  carefully 
following  the  execution  in- 
structions printed  with  the 
program. 

And  there  you  have  it  - 
the  solution  I  have  been  using 
to  try  to  get  a  grasp  on  these 
slippery     parallel     problems 


that  crop  up  every  now  and 
then  in  my  electronic  en- 
deavors. At  this  point*  your 
only  complaint  is  probably 
that  it  just  takes  too  long  to 
load  a  program  into  the 
calculator  every  time  one  of 
these  problems  comes  up.  If 
only  you  had  a  fancier,  card- 
programmable  one.  You  most 
likely  have  the  equivalent  and 
you  may  not  even  know  it. 
It's  called  a  cassette  tape 
recorder  —  those  little 
demons  that  have  been 
turning  up  everywhere  some- 
one  wants  to  put  something 
on  tape.  No,  no  special  cir- 
cuits are  needed  to  read  and 
write,  either,  just  sit  down 
with  the  programs  in  front  of 
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MEMORY  REGISTERS 


« 

M   0 

-    R 

(resistance) 

M    1 

1 

working  register 

M    2 

_       1 

"n 

incremented  working  register 

M   3 

—    R-p  at  n-1  working  register 

M   4 

-    n-1 

working  register 

ter 

M   5 

—    R  j  at  n 

incremented  working  register 

• 

M    6 

-    RT 

(total  resistance  desired) 

M    7 

—    n 

incremented  working  register 

STEP  INSTRUCTION 

INPUT 

KEY 

OUTPUT 

1 

Key  in  program 

2 

Store 

resistance 

R 

STO    0 

3 

Store  total  resistance  desired           R  j 

STO   6 

4 

Run  program 

f  PGRM 

R/S 

n  or  n-t 
whichever 
gives  Rj 
closest  to 
Rj  desired. 

5 

Run  again 

R/S 

By  actual  at 

n  or  n-1. 

6  Values  can  be  changed    rter  any  run, 
but,  note  wellr  the  R/S  button  is 
pressed  twice  to  complete  one  run 

7  If  differences  between  R  j'%  at  n 
and  n-1  are  equal,  program  opts 
for  n-1 ,  Le*t  the  least  number  of 
resistors 

8  Can  add  Swr  Tag  to  program  to  compute 
swr  caused  by  the  use  of  Rj  actual 
instead  of  the  ideal  R  j  desired 

if  appropriate, 

STEP  KEY  CODE 

Change  39  to  GTO  45  1 3  45 
Add      45                     R/S  74 

46  RCL  6  24  06 

47  f  x>y  14  51 

48  x^y  21 

49  *  71 

9  To  execute  Swr  Tag,  press  R/S 
again  after  keying  in  step 
additions  and  changes 


R/S 


Swr  Ratio 


Program  1  Rf  =  I/fO/Rj)  +  O/R2)  +  ■  ■  •  +  0IRn-l)  *  0l&n)h  «*«  Rl=R2  =  ..=  Rn-J  »  R/h  ?«*/»  R  and  desired  R  j>  to 
find  n  (and  Rfn)  or  n-1  (and  Rjn^l),  whichever  is  closest  to  Rj desired. 
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STEP 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

MEMORY  AD 


KEY 

RCLO 
RCL1 

+ 

STO  2 
f  Pause 

RCLO 

X 

RCL2 

RCLO 


STO  3 

f  Pause 

f  Pause 

f  Pause 

RCL4 

g  x#0 

GTO  28 

RCL2 

GTO02 

RCL2 

R/S 

RCL3 

R/S 

GTO  16 

1 

STO  4 

RCL2 

RCL1 

GTO  04 
0 
STO  4 

GTO  19 


CODE 

24   00 

24   01 

51 

23  02 
14   74 

24  00 
61 

24  02 
24  00 
41 
71 
24  03 
14  74 
14  74 

14  74 
24   04 

15  61 
13  28 
24  02 
13  02 
24  02 

74 
24  03 

74 
13   16 

01 

23  04 

24  02 
24  01 

41 
13   04 

00 
23  04 
13   19 


forward  =  0 

reverse  =  1 

M 

5 

-    FREE 

M 

6 

-     FREE 

M 

7 

-    FREE 

STEP 

INSTRUCTION 

1 

Key  in  program 

2 

Store  desired  total  resistance 

3 

Store  incremental  change 

5 


8 


Run  program.  Display  will  pause 

on  R2  for  1  blink,  then  pause 

on  R  j  for  3  blinks. 

Stop  program  run  on  3  blinks. 

If  want  to  hold  the  values  just 

seen  (i.e.,  see  them  again  without 

running  program),  key  In 

Push  run  and  will  hold  R2 

until  Step  7 

Push  run  again  and  will  hold  R-j 

until  decide  on  Step  8  or  Step  S 

If  decide  R2  to  increment  up  once 

more,  go  to  Step  4 

If  decide  R  2  to  increment  backwards 

(over  values  just  seen),  Press 

and  Run 


INPUT     KEY 

OUTPUT 

Rt             STO   0 

*               STO    1 

f  PRGM 

R/S 

(R2> 

Wl) 

GTO   2    1 

R/S 

R2 

R/S 

«i 

10 


incremented 

GTO   2  6 

backwards 

R/S 

<R2> 

jttfl 

11 


R/S 
R/S 
GTO 


3  2 


12 


MEMORY  REGISTER 


M 
M 
M 
M 
M 


0 
1 
2 

3 

4 


-     R. 
_     A 


(total  resistance) 

(incremental  change  in  resistance) 
R2       incremented  working  register 
R-|       incremented  working  register 

direction  flag 

Program  4.  A  controlled  endless  loop  program  that 
total  resistance.  Rj  =  RtR2/(^2  -  &t)>  where  Rt< 
every  run)  but  not  given  Rj  or  #2- 


Can  hold  while  counting  backwards 

by  going  to  Step  5.  If  want  to 

continue  going  backwards  after  hold, 

push  Run  again  after  Step  7 

Can  turn  around  and  count  up  again 

by  stopping  run,  pressing 

end  going  to  Step  4 

Can  change  value  of  &  at  any  time 

by  entering  new  value  after  stopping 

run  and  going  to  Step  4  or  Step  9 

If  desire  not  to  start  count  from 

Rt  but  rather  from  a  higher  value, 

enter  value  in  display,  push 

and  go  to  Step  4 

Do  not  run  backwards  to  point  where 

R2  is  smaller  than  Rt 

runs  through  the  possible  resistor  parallel  combinations  that  give  the  desired 
R  7  and  R{  <  R2,  given  only  Rf  and  A  (delta  —  incremental  change  in  R2  for 


R/S 
new  A       STO    1 


13 


GTO   0   4 


14 


you  and  read  the  program- 
mi  ng  steps  (just  the  steps,  one 

after  the  other,  sequentially) 
into  the  mike.  Now,  note  the 
marking  on  the  tape  counter 
at  the  beginnings  file  it,  and 


you're  ready  at  a  moment's 

notice  to  load  the  program. 
With  practice,  you  can  load  a 
49-stepper  in  under  a  minute 
(two  at  the  outside,  if  you're 
not  used  to  doing  it). 


Last    but    not    least,    has 
anyone   figured  out  an  easy 

way  of  doing  problems  of  this 
nature  on  a  slide  rule?  No, 
don't  laugh!  I  don't  own  one 
of  those  little  calculators  yet, 


but  I  must  admit  to  con- 
stantly trucking  on  down  to 

my  friend's  house  with  an 
armload  of  problems  and  a 
pocketful  of  programs  on 
assorted  cassette  tapes!  ■ 


STEP 

KEY 

CODE 

01 

RCLO 

24  00 

02 

RCL  1 

24  01 

03 

X 

61 

04 

RCL1 

24  01 

05 

RCLO 

24  00 

06 

— 

41 

07 

i 

71 

08 

STO  2 

23   02 

MEMORY  REGISTER 

•     M 

0 

— 

Rt 

(total  resistance) 

*     M 

1 

— 

R2 

(one  of  parallel  resistances) 

M 

2 

— 

Ri 

(calculated  value 

of  second 

M 

3 

— 

FREE 

M 

4     - 

-    FREE 

M 

5     - 

FREE 

M 

G     - 

FREE 

M 

7     - 

-    FREE 

STEP  INSTRUCTION 

1 

Key 

in  program 

2 

Store  total  resistance 

3 

Store  value  of  one  of 

para 

Me!  resistances 

4 

Run 

program 

INPUT 


R 


t 
R2 


KEY 

STO  0 
STO    1 
f  PRGM 
R/S 


OUTPUT 


5  Can  change  Rt  and /or 

sistance)  R2  at  the  end  of  any 

run 

Program  5.  Rj  =  RfR 2/(^2  -  Rt)*  w/rare  i?f  < /?/  and  R?  < /?2,  given  R(  and  R2  t°  find  R  jm 
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George  Young  WBoJYK 
Sierra  High  School 
Tollhouse  CA   93667 


At  Last! 
An  RFI-free  Computer! 

—  report  on  the  Cromemco  Z-2 


I 


volunteered    to    put    to- 

ther   a   Cromemco   Z-2 


for  the  express  purpose  of 
doing  a  review  of  it  for  73.  I 
picked  up  the  unit  one  day 
from  Mike  Sannes  at  the  Byte 
Shop  in  Fresno.  The  unit  was 
ready  to  go  back  down  the 
hill  to  Mike  the  next  after- 
noon. That  should  tell  you 
something  about  how  it  went 
together. 

The    Cromemco   Z-2  is  a 
computer     system*     The 

portion  of  the  system  that  I 


assembled    would    be   called 

the  mainframe.  The  main- 
frame of  a  computer  is  the 
power  supply,  the  mother 
board  (a  bus  in  which  all  the 
plug-in  cards  plug  into 
sockets),  and  the  cabinet  that 
houses  these  assemblies. 

When  you  pick  up  the 
boxes  (there  are  two  —  the 
power  transformer  is  in  a 
separate  box),  your  first 
thought  is  going  to  be,  "How 
am  I  going  to  get  that  big  box 
into  the  car?"  It  is  big,  but  it 


will  go  in.  Don't  drop  the 
small  box  on  your  toes;  you 
won't  hurt  the  transformer 
very  much,  but  you  will  have 
a  very  sore,  or  broken,  foot 
One  way  to  get  an  idea  of 
the  value  of  a  product  is  to 
note  how  it  is  packed  by  the 
manufacturer-  The  more  the 
manufacturer  thinks  of  his 
product,  the  better  he  packs 
it  for  shipment  When  you 
open  the  big  box,  you  are 
going  to  find  a  smaller  box 
inside  floating  on  styrofoam. 


<A 


The  completed  Z-2,  Photo  courtesy  of  Cromemco. 


You  get  your  first  inkling  of 
the  quality  that  is  coming  at 
this  point  Not  only  does  this 
manufacturer  think  a  lot  of 
his  product,  but  he  has  gone 
to  no  little  effort  to  see  that 
when  you  get  it,  it  will  still  be 
in  the  same  condition  that  it 
was  when  it  left  the  factory. 
Everything  is  wrapped  and 
protected  from  everything 
and  everybody. 

I  have  an  area  about  4  feet 
by  6  feet  that  I  use  to  shoot 
photos  on.  1  had  difficulty 
getting  everything  into 
this  area,  in  order  to  get  a 
shot  of  the  kit  contents.  The 
photo  doesn't  really  do  the 
kit  contents  justice.  Every- 
thing is  big  and  heavy  — 
heavy,  thick  aluminum 
panels,  rails,  and  side  panels. 
No  wonder  the  big  box  is  so 
heavy. 

When  you  open  the 
power  transformer  box  and 
fish  the  rascal  out  of  the 
packing  in  that  box,  you  are 
going  to  see  quite  a  power 
transformer  -  600  Watts  of 
iron! 

Assembly  starts  with  the 
construction  of  the  power 
supply  on  the  rear  panel.  The 
machine  work  is  superb. 
Everything  fits.  The  manual  is 
not  Heathkit  style,  but  it  is 
good  and  very  easy  to  follow. 
You  can  do  the  whole  thing  if 
you  can  read  and  follow 
directions,  even  though 
nobody  tells  you  what  a  KEP 
nut  is.  (It's  a  nut  that  has  a 
serrated  lock  washer  attached 
to  it  I  figured  this  out,  so 
you  should  be  able  to,  also.) 

The  mother  board  is 
assembled  next  Cromemco 
calls  this  a  Blitz  Buss  and  it's 
really  neat  They  just  barely 
etched  the  board.  Almost  all 
the  copper  is  still  on  the 
board.  This  places  a  shield 
around  every  interconnector 
on  the  bus  system,  and  it  is 
probably  why  their  computer 
can  run  at  4  MHz  without 
problems.  However,  because 
they  removed  the  bare 
minimum  of  copper  from  the 
circuit  board,  you  will  get  to 
see  just  how  well  you  really 
can  solder.  I  think  you  11 
find  out  that  it  presents  a  real 
challenge.     Use    a    heat-con- 
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trolled  iron  with  a  small 
point,  and  do  the  job  very 
carefully.  The  manual 
suggests  ohm  meter  tests  after 
every  solder  connection.  I 
used  the  Squawker  ("Kilo- 
baud (Classroom,"  Kilobaud \ 
October,  1977,  p.  70).  It's 
much  faster  for  this  purpose 
than  an  ohmmeter. 

One  thing  that  probably 
should  be  mentioned  here  is 
computers  and  RFI.  The  digi- 
tal logic  circuits  in  computers 
use  lots  of  fast  square  wave 
pulses.  Square  waves  are  very 
rich  in  harmonic  content 
Keeping  this  radiation  under 
control  is  of  primary  concern 
to  hams,  The  Blitz  Buss  and 
the  tightly  enclosed  metal 
box  go  a  long  way  toward 
containing  this  potential 
source  of  RFI. 

Cromemco  goes  even  one 
step  farther  in  this  respect  A 
very  substantial  line  filter  is 
"bonded"  into  the  system  to 
keep  the  potential  RFI  inside 
the  metal  box  and  off  the  ac 
lines.  Cheers  to  Cromemco 
for  this  foresight! 

Assembly 

Assembly  proceeded 
smoothly!  with  the  metal- 
work  sliding  together  as  if  it 
had  silicone  lube  on  it.  I  like 
quality  workmanship.  At  this 
point,  the  assembled  main- 
frame looks  like  something 
you  find  only  in  the  military. 
The  cabinet  work  is  ex- 
tremely rugged  and  good- 
looking. 

Now  it's  time  for  the 
initial  tests.  Everything  is 
okay  so  far.  But  where's  the 
line  cord?  I  don't  even 
remember  seeing  it  It's  not 
listed  in  the  parts  list,  either, 
that  I  can  find.  This  has  to  be 
an  oversight.  Nobody  would 
put  out  this  kind  of  quality 
and  leave  out  a  line  cord.  But 
the  line  cord  off  my  spouse's 
comptometer  fit,  and  the 
power  supply  checked  out. 

The  mainframe  is  all 
assembled  now.  Another  test 
of  a  product  is  how  it  looks 
after  it  is  assembled.  Does  it 
really  look  like  the  photos  in 
the  ads?  This  one  does.  In 
fact,  the  real  thing  looks  even 
better  than  the  ads. 


®<^£ 


The  kit  cements  unpacked, 


The  completed  power  supply  on  the  rear 


The  processor  board  is 
next  The  manual  says  it's  an 
evening's  work.  Either  I  got 
lucky,  or  the  manual  is 
wrong,  because  2V6  hours 
later  the  board  was  complete. 
Again,  your  soldering  skills 
will  be  taxed.  Things  are 
really  compact  on  the  board, 
but,  with  reasonable  care,  the 
job  can  be  done.  There  was 
only  one  problem  here  —one 
IC    has   no    markings   on   it 


When  all  the  ICs  are  inserted 
in  their  sockets  (everything  is 
socketed),  the  empty  one  is 
7400. 

How  Ooes  It  Work? 

Darned  if  I  know.  When 
you  only  have  a  mainframe 
and  a  processor  board,  you 
are  a  long  way  from  having  a 
computer.  You  still  need 
memory,  you  need  an  input 
device,    and     you     need    an 


panel. 

output  device.  This  is  what  is 
meant  by  a  computer  system. 
What  we  have  here  is  a  beauti- 
ful and  rugged  cabinet,  a  very 
husky  power  supply,  and  a 
microprocessor  board.  This  is 
the  foundation  upon  which 
to  build  your  system. 

I  sometimes  wish  that  I 
wasn't  such  a  die-hard  home 
brewer,  because  this  would  be 
the  foundation  that  I'd  use  to 
build  my  system,  ■ 
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STRIP 


WRAP 


UNWRAP 


wire  wrapping 

center 


REGULAR 
WRAP 


TrtTUlL*, 


VGtXFIED 
WRAP 


HOBBY  WRAP 
TOOL 


Wire*wrapping,  stripping,  unwrapping  tool  for 
AWG  30  on. 025  (0,63mm)  Square  Post. 


R&KuJar  Wrap 

WSU-30                   S6J5 

Modified  Wrap 

WSU30M                J7.95 

NEW 


MoiJelBW  G30 


WIRE  WRAPPING  TOOL 

For  .025"  (0P63mm)  sq.  post 
"MODIFIED^wrap,  positive 
indexing,  antioverwrapping 
device. 


Batter 


*A  I  L 


wrapping 


l  Wit  j 


for  quality  electronic  parts  and  tools. 


COMPLEX! 

with  m* 

AND  M  I  \\i 


For  AWG  30 

BW-630 

$34.95* 

For  AWG  26-28 

BH  2*-? 

539.95- 

Bit  far  AWG  30 

BT-30 

$3.95 

ait  for  AWG  26-28 

BT-2628 

$7.95 

USE  "C"  S  (Z£    «l  CAD  BATTERIES 
(WOT  INCLUOEO 


WIRE  WRAPPING  KITS 

Contains:  Hobby  Wrap  Tool  WSU-30, 
(50ft.)  Roll  of  wire 
Prestnpped  wire  1"  to  4' 
tengths  (50  wires  per  package ) 
stripped  1   both  ends. 


,*.   ■:  .\'W$W*ti  t&wf ' 

m  : 

S1295 

A/ire  Wmpomg  Hal  i¥c*flwl 

Wh  2  r 

S12  M 

Wi*tWfaprwi(fKM  iWutei 

WK  ,-'  W 

I1295 

Win?  WranpiriR  Kir  <H«J» 

WK  2  R 

H2J95 

ROLLS  OF  WIRE 
Wsre  for  wire-wrapping  AWG-30 
(0.25mm)  KYNAR*  wire,  50  ft.  roll, 
silver  plated,  solid  conductor. 
easy  stripping. 


,'.      ■    •  ,',       -    ■■ 

- 

' 

■ 

TOe" 
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Q  "Z  ~*\t*  [V\^^\ 

il  % 

WtfGHedVftrf  ww  H 

a  2Dfi  .    -. 

il  5§ 
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WIRE  WRAPPING  KIT 


Contains:  Hobby  Wrap  Tool  WSU-30. 
Roll  of  wire  R  30B-0050,  (2)  14 
DIP'S,  (2)  16  DIP  sand  Hobby  Board 
H-PCB-1. 


WIRE  DISPENSER 

■  With  50  ft,  Roll  of  AWG  30 
KYNAR*  wire-wrapping  wire 

■  Cuts  the  wire  to  length. 

■  Strips  r  of  insulation. 

■  Refilrable  (For  refills,  see  above) 


WD-3frB 

%im 

Yellow  Wmc- 

WD-3Q-Y 

$3.95 

Wh.i.Ui  Wire 

WD-30-W 

5196 

Red  Wfre 

WD-30  R 

1395 

Wrre-WrappmgKit       |wK-3B  (Btue]I$l&95 


wm  mm  <• 


irntfifiinnin 


WIRE-WRAPPING  KIT 


Contains:  Hobby  Wrap  Tool  WSU-30  M  , 
Wire  Dispenser  WD-30-B,  (2)  14  DIP  s, 
(2)  16  DIPS,  Hobby  Board  H-PCB-1. 
DIP/IC  Insertion  Tool  INS- 1416  and 
DIP/IC  Extractor  Tool  EX*  1 


|       W»rg  Wrapping  Kit      |WK-4B  (S'uet|  $25.99 


PRE  CUT 

PRE  STRIPPED  WIRE 

Wire  for  wire 
wrapping, AWG  30 
(0.25mm)  KYNAR" 
wire.  50  wires  per 
package  stripped 
[   both  ends 
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DIP/IC    INMUMON    TOOL  "itH  PIN  STRAIGHTENER 


STRAIGHHN  PINS 


RELEASE 


PICK   UP 


INSERT 


14-16  Pin  Did  IC  Inserter 


1NS-1416 


$3.49 


DIP/JC  EXTRACTOR  TOOL 


Extractor  Tool 


DC-1 


$1.49 


P.C.  BOARD 


The  4  ■  4.5  K  1/16  Inch  board  is  made  at  glut  coated  CPOKV  Larmnat* 
and  feature*  solder  coaled  1  or  copper  p*d»  Th*  tw*rd  has.  provision 
for  m  ??/*«  t*o  elded  ed(*  connector.  *«i|h  eontaelt  on  &9andard  3  58 
iptH^I    Edit*  contacts  arc  nor>4*dicaf rd  for  miiimtim  fleaihi \Ht ■ 

The  board  contain*  a   matrit  of    04Q  in.   dwmelar   Nile*  on  .100  inch 
confer*,  Tfto  component  ltd*  conlains  76  two-hote  padi  Ihat  can  actom 
medata  ar«r  DIP  s*re  fflw  ^40  ptn».  as  *alt  at  discrete  coinpon*oTi 
Tjojcat  d*nsn>   <t   !8  of   H-Pm  of    16- Pin   DIP"*     Camponmti  ma*    be 
soldered  direcIFy  to  the  board1  or  *rt«m->edi*(*  +oc*1%  may  be  used  far 
SOlderine;  or  afire-wrapping. 

Two  md#par*dent  bus  sjrslenrt  are  proviOed  for  vQHage  and  ground  on 
both  side*  at  the  board,  In  addition,  the  component  tide  coma  mi  1 4 
individual  bu*»»  running  the  full  length  Ot  the  board  far  eomplai*  wir 
mg  lleaibiMy  These  busses  enable  aCCrtf  f rom  edge  contacts  to  diitant 
components.  These  busses  can  also  serve  to  augment  th*  voltai*  or 
ground  huii|ir   and  may   be  Cut  to   length  for  particular  applications, 


Hobby  Board 


H  PCB-1 


if 


DIP  SOCKET 

Duai-in-line  package,  3  level  wire- 
wrapping,  phosphor  bronze  contact, 
gold  plated  pins  .025  {0f63mm)  sq.t 
,100  (2,54mm)  center  spacing. 


14  Pin  Dip  Socket 

14  Dip 

50.79 

16  Pin  Dip  Socket 

16  Dip 

$0-89 

mam 


,-,"     •!■!  !■ 


RJBB0N  CABLE  ASSEMBLY 

SINGLE  ENDED 


With  14  Pin  Dip  Plug 
24*  Long  (609mm) 


With  16  Pin  Dip  Plug 
24"  Long  (609m m] 


SE14  24 


5ElfcV24 


$3,55 


$3,75 


DIP  PLUG  WITH  COVER 

FOR  USE  WITH  RIBBON  CABLE 


14  Pin  PiuftA  Cover 

14.PLG 

$1-45 

16  Pin  Plug  &  Cover 

16-PLG 

tl-59 

OUrVNTFTY:  Z  PLUGS,   Z  COVERS 


RIBBON  CABLE  ASSEMBLY 
DOUBLE  ENDED 


With  14  Pin  Dip  Plug   2'  Long 


With  14  Pin  Dip  Plu«  -4'  Long 


With  14  Pin  Dtp  Plug  -8"  Long 
With  16  Pin  Dip  Plug  -2*  Long 


With  16  Pin  Dip  Plug -4    Long 


With  16  Pin  Dip  Plug -8"  Long 


DE  14*2 


0E  14-4 


DE  14-8 


DE  16^2 


DE  16-4 


DE  16  8 


J3JS, 


S3JS 


$3.95 


$4.15 


$4,25 


J4ji 


-^    ' 


PC  CARD  GUIDES 


^aBBBBBBl 


■K 


Card  Guides 


TR-1 


1.09 


QUANTITY  -  ONE  PAfR  (2  pes.) 


PC  CARD  GUIDES  &  BRACKETS 


j         Guides  A  Brackets       J"  TRS-2     [$3.79 
QUANTITY  -  ONE  SET  (4  pes.) 


rfLi 


PC  EDGE  CONNECTOR 

AA  Pin,  dual  read  out.  .156"  (3,96 
mm)  Contact  Spacing,  .025"  (0,63 
mm)  square  wire-wrapping  pins. 


P  XL  Edge  Connector 


C0N1 


$349 


YTFYYVn 


P.C,B.  TERMINAL  STRIPS 

The  TS  Si  rips  provide  posflrve  screw   aclruaittd  clamp 
m(  action  accommodate  wire  sites  14-30  AWG  i  I.  *0. 

iiiWBi  Pin*  m 'fcsa'dCT  plated  copaaf,  0*2  -neh  Hmtntm 
diameter   ar>    iOO  men  '5moil  c*nl«n 


4-Pole 


B-  Pole 


12-Pole 


TS-  4 


TS-  8 


TS^12 


$1-39 


1189 


$259 


$ 


irwr-i 


Lqi,ii & 


TERMINALS 

■  .025  (0,63mm)  Square  Post 

■  3  Level  Wire -Wrap  ping 

■  Gold  Plated 


Slotted  Terminal 

WWT-1 

52.98 

Single  Sided 
Terminal 

WWT2 

$2.38 

TC  Socket  Termina] 

WWT-3 

$3.98 

Double  Sided 
Terminal 

WWT-4 

$1.98 

25  PEB  PACKAGE 


TERMINAL  INSERTING  TOOL 

For  inserting  WWT-1,  WWT-2,  WWT-3, 
and  WWT  4  Terminals  into  .040 
(1,01mm)  Dia.  Holes. 


INS^I 


$2.49 


WIRE  CUT  AND    STRIP  TOOL 


tat?  ha  operate       piece  m*r*t  (up  to  4)  n  iir>pp>nf  voi  w» 
endi  eaiandtAf  orjrond  cutter  t**an       pwi  toorf  md  pp* 
wife  is  cut  **d  it  ripped  to  proper    wire  m  ipc"f     tonfth 
The  nardened  steel  cultxig  blades  and  «u«t>  construction  oi 
|h*  fpo*  insure  long,  hie 

SlfiP  iwifth  ei&Hy  adiuitjbhi  lor  ^odr  appMcattoni. 


DESCRIPTION 

MOM  I. 
NUM1ER 

anJUSrABLF 
SHINER     LEKCTH 

m  stripped  mm 

INCHU        TO       IWCMtt 

1 

PriCi 

24  ga.  Wire  Cu(  and  Strip  Tool 

ST- 100-24 

It    f                      _^^            1  » ■    -r 

$  &75 

IV, 

26  $a.  .'.'rre  Cut  jnd  Strip  Toot 

ST-1 00-26 

IS.                       I    . 

SS.75 

26  9a.  Wire  CjT  And  Sinp  TooJ 

ST  1  Q&2B-B7S 

M                                                      «  •  ± 

S  8  75 

Mh                           IV* 

28  q£  Wire  tlol  and  Sinp  T001 

ST-VOO-21 

[$11.50 

•                                1 

30  4a.  Wire  Cut  ^nd  Strip  Tool 

ST-* 00-30 

■                             1 1 1»  » 

S11.50 

•                          1 L  * 

DC  atPvf  Eil  1  Of  Cur  i*n  W  rflati  »H  nor  *r^.  ,c«.r  10*  «'il*t  a<  TFlI*  iMuisliaa 


MINIMUM  ORDER  J35  DO,  SHIPPING  CH*RGE  $T  PQ,  NT.  CIIY  AMD  ST*TE  RESIDENH  riDD  TJWt 


OK  MACHINE  &  TOOL  CORPORATION 

3455  Conner  St    Bronx  NY   10475HPJ2)  994 -66001  Telex  12S091 


Another  Approach  To  the 
ASCII/Baudot  Headache 


marriage  between  a  Model  15 
and  an  SWTP  system 


Garry  0,  CaudeH  K4HBG 
31 25  Robin  Lynn 
Ashiznd  KY  41101 

One  Saturday  afternoon, 
my  friend  Doug 
WA4ZVI  and  I  were  on  52 
doing  some  "micropro- 
cessoring."  Wc  normally  get 
off  the  local  repeater  for  this, 
since  we  tend  to  get  carried 
away  and  bore  our  local  hams 
to  death  when  we  get  off  on 
computing. 

Doug  and  I  have  nearly 
identical  systems  for  informa- 
tion exchange  purposes 
(SWTPC  6800,  CT-1024,  KC 
Standard  tapes,  Model  15 
hard  copy). 

We  had  just  received  the 
latest  SWTPC  program  (co- 
resident editor  assembler)  and 
we  were  trying  to  figure  out 
how  to  patch  the  program  to 
give  hard  copy  on  our  old 
Model  15  Teletypes  (ham 
radio  compatible). 

Southwest  Technical  had 
given  us  some  places  to  look, 
but  it  turned  out  that  they 
were  largely  in  error. 

After  we  spent  quite  a 
considerable  lime  dumping 
program  listings  and  searching 


Fig.  h  Search  program. 


oooto 

00020 
00030 
00040 
00050 
00060 
00070 
00080 
00090 
00100 
00110 
001 20 
00130 
00140 
00150 
00160 
001 70 
001 80 
00190 
00200 
002  tO 
00220 
00230 
00240 
00250 
00260 
00270 
00230 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 


2000 


2000 
2003 
2006 
2009 
200C 
200F 
2012 
2015 
2018 
201 B 

201  E 
2021 
2024 
2027 
2029 

202  C 
202  E 
2030 
2033 
2035 
2038 
203B 


E0 
E0 
E0 
EO 

A0 

A0 

A0 

AO 

AO 

CE 

BD 

BD 

FF 

CE 

8D 

BD 

FF 

CE 

BD 

BD 

FF 

FE 

A6 

B1 

26 

A6 

B1 

26 

FF 

CE 

BD 


204  E 
E07E 
E047 
A  002 
2055 
E07E 
E047 
A  004 

205  B 
E07E 
E047 
AOOO 
A002 
00 

AOOO 
16 
01 

A001 
OF 

A006 
A006 
EOCC 


NAM  SEARCH 

ORG  $2000 

OFT  0 

THIS  PROGRAM  SEARCHES  ANY  BLOCK  OF  MEMORY 
FOR  A  TWO  BYTE  STR  ING 

'STARTING  AND  STOPPING  ADDRESSES  ARE  ENTERED 
'FROM  THE  KEYBOARD'"  G.O.  CAUDELL  JUN  77 


BADDR 

EQU 

SE047 

OUTS 

EQU 

SEOGC 

OUT4HS 

EQU 

SE0C8 

PDATA 1 

EQU 

SE07E 

AST  ART 

EQU 

SA002 

ASTOP 

EOU 

SAO  04 

ASEARC 

EQU 

SAOOO 

PADDR 

EQU 

SA006 

ASTRNG 

EQU 

SAOOO 

SEARCH 

LDX 

I PSTART 

JSR 

POATA1 

JSR 

BADDR 

STX 

ASTART 

LDX 

J&>5TOP 

JSR 

PDATA 1 

JSR 

BADDR 

STX 

ASTOP 

NEXT 

LDX 

£PSEARCH 

JSR 

PDATA1 

JSR 

BADDR 

STX 

ASTRNG 

LDX 

ASTART 

REPEAT 

LDA 

A    0,X 

CMP 

A    ASTRNG 

BNE 

TESTX 

LDA 

A    1,X 

CMP 

A    ASTRNG+1 

BNE 

TESTX 

STX 

PADDR 

LDX 

JCPADDR 

JSR 

OUTS 

JPR  INT  START  MESSAGE 
GET  START  ADDRESS 
STORE  START  ADDRESS 
PRINT  STOP  MESSAGE 


STORE  STOP  ADDRESS 

SEARCH  FOR  MESSAGE 
GET  TWO  BYTE  STRING 
STORE  STRING 

GET  CHARACTER 


STORE  PR  ESENT  ADDRESS 
PRINT  PRESENT  ADDRESS 


u 


96 


•/ft***  /9?r 


00010 

00020 

00030 

00040 

00050 

00060 

OOFE 

00070 

OOFE 

1C 

OOFF 

80 

00080 

17A2 

00090 

17A2 

BD 

00100 

17A5 

01 

17A6 

01 

17A7 

01 

17A8 

01 

17A9 

01 

17AA 

01 

17AB 

01 

17AC 

01 

00110 

1A83 

00120 

1A83 

7E 

00130 

TOTAL  ERRORS  00000 

NAM  PATCH 

THIS  PATCHES  THE  SWTPC  CORESIDENT 
'EDITOR/ASSEMBLER  FOR  HARD  COPY  ON 
JBAUDOT  TELETYPE 
'GO  CAUOELL  JUNE  77 

ORG  $00FE 

FCB  $1C,$80  MAKE  ROOM  FOR  CONVERSION 


1BF0 


ORG 

JSR 

FCB 


$17A2 

S1BF0  BAUDOT  INITIATE 

$01  #S01  ,501, SOI  ,501 ,50 1  ,S0T ,501 


1BFE 


ORG 

JMP 

END 


S1A83 
S1BFE 


BAUDOT  OUTEEE 


I 


Fig.  2.  Patch  program. 


through  with  Mikbug,*  we 
were  not  gelling  anywhere.  It 
occurred  to  me  that  we 
should  be  making  our  com- 
puters do  at  least  some  of  this 
work  for  us. 


*Mikbug  is  a  registered  trademark 
of  Motorola. 


About  this  time,  Doug  had 
to  go  off  and  do  some  chores, 
so  I  proceeded  to  write  a 
search  program   (see   Fig.   1). 

Although  I  would  really 
like  to  have  a  search  program 
that  searches  for  any  length 
string,  I  decided  to  write  a 
simple    search    program    that 


would  search  for  a  two-byte 
string.  Once  I  got  that 
working,  I  would  complicate 
it  later. 

As  it  turned  out,  the  sim- 
ple program  worked  so  well 
that  I  never  saw  fit  to  add  to 
it.  It  first  asks  for  a  starting 
address,  then  a  stop  address, 


00390 

203E 

8D 

E0C8 

JSR 

OUT4HS 

00400 

2041 

FE 

A006 

LDX 

PADDR         RES1 

00410 

2044 

BC 

A004 

TESTX 

CPX 

ASTOP 

00420 

2047 

27 

03 

BEQ 

DONE 

00430 

2049 

08 

INX 

00440 

204A 

20 

DB 

BRA 

REPEAT 

00450 

204C 

20 

CA 

DONE 

BRA 

NEXT 

00460 

204  E 

204F 

2050 

2051 

2052 

2053 

53 

41 
52 
54 
20 

PSTART 

FCC 

/START  / 

00470 

2054 

04 

FCB 

$04 

00480 

2055 
2057 
2058 
2059 

53 
4F 
50 
20 

PSTOP 

FCC 

/STOP        / 

00490 

205A 

04 

FCB 

S04 

00500 

205B 
205  C 

OD 
OA 

PSEARC 

FCB 

SOD  #$0  A 

00510 

2050 

205E 

205F 

2060 

2061 

2062 

2063 

2064 

2065 

2066 

2067 

S3 
45 
41 
52 
43 
48 
20 
46 
4F 
52 
20 

FCC 

/SEARCH  FOR  / 

00520 

2068 

04 

FCB 

$04 

00530 

A048 

ORG 

SA048 

00540 

A048 
AQ49 

20 

00 

FCB 

$20,00 

RESTORE  PRESENT  ADDRESS 


00550 


TOTAL  ERRORS  00000 


END 


and  then  what  to  search  for. 
Response  is  almost  instanta- 
neous for  my  12K  of  mem- 
ory. All  addresses  at  which 
the  string  appears  are  dis- 
played (don't  clear  memory 
and  then  ask  for  0000  unless 
you  have  a  lot  of  time).  It 
will  then  ask  you  what  to 
search  for  with  the  same 
memory  limits  as  before,  In 
fact,  if  you  want  to  look  at 
an  area  of  memory,  type  a 
n  o  n  -  h  e  x  adec  i  mal  character 
when  it  asks  what  to  search 
for  and  you  will  go  to  Mikbug 
(1  find  an  M  appropriate). 
Examine  memory  wjth  Mik- 
bug, and  then  you  can  return 
to  the  search  program  with- 
out having  to  set  new  limits 
simply  by  typing  G. 

Armed  with  the  above, 
things  started  falling  out  right 
and  left.  To  prove  it  works,  I 
am  including  the  patch  for 
the  co-resident  editor  assenv 
bier.  Both  of  these  programs 
were  listed  on  the  Model  15 
Teletype, 

The  Teletype  acts  the 
same  as  SWTPC  intended  the 
PR-40  to  work.  That  is,  the 
Teletype  only  works  after  a 
"Print1' command. 

The  hardest  thing  to  find 
was  the  $00FE  location, 
which  is  the  top  of  the 
SWTPC  program.  By  changing 
this  location,  it  makes  room 
for  my  Baudot/  ASCI  I  and 
allows  the  entire  program  to 
be  one  block  ($0000-$1  C7F), 
See  Fig.  2,  ■ 
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Al  Gerbens  K7SBK 
1QSBE.  6th  Place 
Mesa  AZ  85203 


Programming 

Coil  Design 


at  last . . . 
a  use  for  computers! 


The  next  time  you  Ye 
faced  with  winding  a 
small  coil  needed  to  add 
inductance  to  your  pet 
project,  why  not  pul  your 
microcomputer  lo  work  as  an 
assistant?  Make  sure  your 
BASIC  interpreter  is  residentr 
and  then  load  the  coil  design 
program  described  here.  Sit 
back  and  start  designing 
single  layer,  close-wound 
coils,  using  enameled  copper 
(magnet)  wire, 

Program  Execution 

Let's  work  our  way 
through  a  typical  run,  and  I 
think  you'll  wind  up  (pun) 
agreeing  it's  a  pretty  useful 
design  tool. 

Inductance  or  Reactance? 

The  designing  of  a  coil 
begins  with  a  need  for  a 
specific  quantity  of  inductive 
reactance.  This  program  will 
accept  either  required  indue- 
tance  in  microhenrys  or  re- 
quired inductive  reactance  at 
a  specified  frequency*  If  you 
select  the  latter,  then  the 
program  simply  calculates  the 
inductance  in  microhenrys, 
which  will  result  in  the  reac- 


tance you  require. 

Coil  Form 

Next  you're  asked  to 
select  a  coil  form.  Composi- 
tion resistor  bodies  are  excel- 
lent small  coil  forms,  with 
consistent  diameters  and  a 
built-in  set  of  leads  to  solder 
to.  Coil  form  options,  there- 
fore, include  1/4,  1/2,  one 
and  two  Watt  resistor  bodies, 
as  well  as  a  fifth  option  called 
"other  form/1  Select  it  and 
you  can  enter  the  diameter  of 
any  form  you  intend  using. 
Incidentally,  if  you  choose  a 
resistor  body  as  the  coil  form, 
keep  the  value  of  the  resistor 
as  high  as  possible, 

Wire  Si2e 

Now  enter  wire  size  in 
gauge.  The  program  handles 
any  wire  size  from  12  to  40 
gauge.  The  section  of  the 
program  which  handles  the 
gauge  to  diameter  conversion 
is  easily  modified  to  expand 
or  reduce  capability.  The 
diameter  of  the  wire  obtained 
from  the  appropriate  "lf- 
Then**  statement  determines 
the  number  of  close- wound 
turns  of  wire  per  inch  of  coil 


length. 

Design  Output 

Your  computer  now  per- 
forms   a    few    mathematical 

manipulations    and    outputs: 

1.  A  recap  of  wire  size  for 
your  information. 

2.  The  diameter  of  the  coil 
form  in  inches  (even  if  you 
chose  a  resistor  body  as  a 
form). 

3.  The  number  of  turns  of 
wire  required  to  yield  the 
desired  inductance. 

4-  The  length  of  the  single 
close* wound  layer  of  turns  in 
inches* 

5.  The  length  to  diameter 
ratio, 

6.  Any  recommendations 
which  are  appropriate* 

If  the  length  to  diameter 
ratio  is  less  than  one  or 
greater  than  ten,  you  will 
receive  an  error  message, 
recommending  a  change  in 
either  wire  size  or  coil  form 
diameter.  If  the  coil  is  too 
long  to  fit  on  the  body  of  a 
resistor  you  have  selected, 
then  this  information  will  be 
displayed  at  this  time.  You're 
then  asked  if  you  would  like 
to  select  another  coil   form 


and/or  wire  size  combination. 

Program  Discussion 

I  thought  about  incor- 
porating a  recommendation 
for  wire  size  and  form 
diameter  to  yield  an  optimum 
length  to  diameter  ratio.  This 
is  certainly  possible,  and  you 
may  want  to  try  it.  Most 
people  won't  have  the  large 
selection  of  wire  sizes  or  even 
standard-size  coil  forms  re- 
quired to  implement  the 
recommendations.  Therefore, 
I  left  the  wire  size  and  form 
diameter  inputs  up  to  the 
operator.  Look  at  line  sixty- 
eight  The  variable  H  repre- 
sents the  required  inductance 
in  microhenrys.  This  is  in- 
creased by  twenty -five 
percent  in  line  sixty-eight.  If 
you  find  that  the  coils  wound 
using  this  program  yield  a 
relatively  high  inductance, 
just  change  line  sixty-eight  to 
read,  perhaps: 

H- 1.15*  Hi 
and  vice  versa  for  the  other 
way  around. 

In  line  eighty-six,  note  the 
function  ASC  (string  name). 
This  returns  the  ASCII  code 
of  the  first  character  in  the 
specified  string.  In  our  case, 
the  string  is  only  one  char- 
acter long,  and,  if  A$  is  equal 
to  A,  then  T  will  be  set  equal 
to  65,  If  you  don't  have  this 
function,  simply  delete  lines 
86,  88,  and  90,  as  they  repre- 
sent only  a  check  to  assure 
validity  of  the  input  in  line 
84. 

System  Requirements 

The  program  occupies 
approximately  2.5K  of  RAM, 
not  counting  the  BASIC 
interpreter.  I  have  it  running 
on  an  18K,  Z-80  Digital 
Group  system,  with  thirty- 
two  characters  per  line  video 
display.  The  latter  is  the 
reason  for  line  twenty-six, 
which  is  just  a  loop  to  allow 
time  to  read  the  scrolled 
presentation. 

Potential  Changes 

How  about  altering  this 
program  to  allow  the  oper- 
ator to  input  the  coil  forms 
and  wire  sizes  he  has  avail- 
able,   and   let   the  computer 


A 
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output  the  best  combination? 
It  is  also  quite  possible  to 
expand     the     program     to 

include  "non-close-wound" 
coils  by  inputting  turns-per- 
inch  information.  If  you  try 
this,  watch  out  for  that  multi- 


plier  in   line  sixty-eight.   It's 

probably  tr     big. 

This  program  will  allow 
you  to  quickly  optimize  coil 
specifications  using  your 
microcomputer,  It  addition- 
ally incorporates  readily  avail- 


able resistor  bodies  as  coil 
form  options.  Even  if  you're 
not  into  home  brewing  equip- 
ment, I  think  you'll  enjoy 
trying  and  expanding  on  this 
application  of  a  microcom- 
puter. ■ 
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PROGRAM  LISTING 


#=  PRINT 


10  FOR  X=1  to  16:#"";NEXT 


12  #M 


SMALL  COIL  DESIGN" 


!lf  #"»:#'«PR0GRAM  LIMITATIONS:" 

16  #*  100  MICROHENRIES  MAX.  INDUCT. 

18  #"  WIRE  SIZE  12  GAGE  MAX," 


20  #" 


kO   GAGE  KM.11 


22  #ff  RESISTORS  USED   AS  FORMS  MUST" 

2h  #fl  BE  COMPOSITION  TYPE*11 

26  FOR  X=l   TO  1500sNEXT 

28  #'"■:#"» 

30  G0SU3  25V 


"!fr"" 


32     #fTVfAiT  TO  START  VriTH? 
3^     #«   ^REQUIRED  INDUCTANCE 


rt 


36      #"  2-REQUIRED   INDUCTIVE  REACTANCE" 

38      INPUT   C 

4-0     GOSUB  254- 

h2     IF  C=t   THEM  62 

¥f     IF  C>2  THEN  38:    IF  C<D  THEN  38 

46      INPUT"WHAT   IS  THE   DESIRED  INDUCTIVE 

REACT ANCE  IK   OHMS",! 
46      INPUT"WHAT  FREQ.   IN  KHZ.    ",F 
50     IT=I/(2*3.1lfl59*F) 
52     #"REQUIRED  INDUCT. =  ";H 
54-     #"MICR0HENRIES":    IF  B>100  THEN 

#"100  MICRO-H  MAX.   PLEASE  REKfT 

ER"  ELSF  GOTO  68 
56     GOTO  46 

?8     FOR  X=1   TO   16:#"":NEXT 
60     GOSUB  254- 
62     INPUT "WHAT    IS  THE  DESIRED  COI 


L  INDUCTANCE  IN  MICROHENRIES?" ,H 
64-     IF  H>100  THEN  #"   100   KICRO-H  MAX. 

PLEASE  REENTER"  ELSE  68 
66     GOTO  62 

68     H=1,25*H 

70      (    SUB  2  54- 

72  jj- "SELECT  COIL  FORM" 

74-  #"   A-  1/4-  W  RESISTOR" 

76  #"   B-  1/2  W  RESISTOR" 

78  #"   C-  1   W  RESISTOR" 

80  #"   D-  2   W  RESISTOR" 

82  #"   E-  OTHER  FORM" 

84-  INPUT"?",  A$ 

86  T=ASC(A$) 

88  IF  T<65"  THEN  84- 

90  IF  T>69  THEN  84- 

92  IF  A$="A"  THEN  D=.090 

94-  IF  A$="B"  THEN  D=,140 

96   IF  A$="C"  THEN  D=.220 

98  IF  A$="D"  THEN  D=.312 

100  IF  A$="E"  THEN  102  ELSE  110 

102  #"WHAT  IS  THE  DIAMETER  OF  THE" 

104-  #"C0IL  IN  INCHES?" 

106  #"":  INPUT "?",D 

108  GOSUB  254- 

110  INPUT  "WHAT  GAGE  ENAMELED  WIRE 

IS  TO  BE  USED?",G 
112  IF  G=12  TEEN  W=.081 
114-  IF  G=13  THEN  W=.0?2 
116  IF  G=14-  THEN  W=.064- 
118  IF  G=1?  THEN  W=.057 
120  IF  G=16  THEN"W=.0?1 
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A 


122  IF  G=17  THEN  U=.Ck-5 

I2*f  IF  G=l8  THEN  W=.0*fO 

126  IF   G=19  THEN  W=.036 

128  IF  0=20  THEN  W=.032 

130  IF  G=21   THEN  W=.0285 

132  IF  G=22  THEN  W=.02?3 

13»f  IF  G=23  THEN  W=.0226 

136  IF  G=2*f  THEN  W=.0201 

I38  IF   G=25  THEN  V=.0179 

itfO  IF  G=26  THEN  W=.0159 

1*f2  IF  G=27  THEN  W=.0lV2 

l¥f  IF  G=28  THEN  W=.0126 

1*f6  IF  G=29  THEN  YJ=,0113 

1WJ  IF   G=30  THEN  W=.01 

l5t)  IF   G=31    THEN  W=.0089 

152  IF   G=32  THEN  W=.008 

l5*f  IF   G=33  THEN  W=.00?1 

1?6  IF  G=3lf  THEN  W=.  OO63 

158  IF  G=35  THEN  W=.0055 

160  IF  G=36  THEN  W=.005 

162  IF  G=37  THEN  W=.00^-? 

161+  if   Q=38  THEN  VI=,00T4- 

166  IF  G=39  THEN  W=.003? 

168  IF  G=*f0  THEN  W=.0031 

170  IF   G<12  THEN  110 

172  IF  G>*fO  THEN  110 

171*  N=((lfO*H*W)+SQRT(((lf*H*W)*(if 

*H*W)  )+(V*D*D*D*l8*H) )  V(2*D*D) 

176  N1  =  ((l>0*H*W)-SQRTC((lf*E*W)*(lf 

*H*W)  )+(*f*D*D*D*1 8*H)  )  )/( 2*D*D) 

178  IF  N>N1    THEN  N2=N  ELSE  N2=N1 

180  N2=(INT(N2*10))/10 

182  FOR  X=1   TO   1 1f :#*"»: NEXT 

l8lf  GOSUB  2?lf 


186     #"WIRE  SIZE  *  ";G$"  GAGE" 

188      #"COIL  DIA.   =  ";D;"  INCHES 

190      #"NUMBSR  OF  TURNS  =  "$N2 

Lifl  100 


n 


192  #"COIL  LENGTH  =  n; (INT(N2*W*100)) 

/100;"  INCHES'1 

19N-  R=INT(N2*W*100/D)/100 

196  IF  A$="A"  THEN  2*f2 

198  IF  A$="B"     THEN  2»t6 

200  IF  A$="C"  THEN  2h8 

202  IF  A$="D"  THEN  2 JO 

20*f  #»THE   LENGTH  TO  DIA.    RATIO  IS" 

206  #R 

208  IF  R<J   THEN  GOSUB  228 

210  IF  R>10  THEN  GOSUB  236 

212  FOR  X=1    TO   5:  #"":  NEXT 

21*f  GOSUB  25^ 

216      INPUT"SELECT   ANOTHER  FORM? 

(Y  OR  N)",C$ 
218     IF  CS="y"  THEN  70 
220   INPUT   "DESIGN  ANOTHER  COIL? 
(Y  OR  N),B$ 

222     IF  B$="Yn  THEN  30 

22I4.     #»PR0GRAM  TERMINATED" 

226     END 

228      jpRECOMMEND  THAT   YOU  USE  EITHER" 

230     #"LARGER  WIRE  OR  A  SMALLER  COIL" 

232  #"FORM . " 

23^  RETURN 

236   #"RECOMMENDED  THAT  USE  SMALLER  WIRE" 

238  #"0R  A  LARGER  COIL  FORM." 

2>40  RETURN 

2^2     IF  N2*W>«2?0  THEN  #"COIL  TOO  LONG 

FOR  1 A  *  FORM"  ELSE  GOTO  201 
2*4f     GOTO  21k- 
2*f6     IF  N2*W>,385  THEN  #"COIL  TOO  LONG 

FOR   1/2  V  FORM"  ELSE  GOTO  20Vs 

GOTO  21  ^ 
2k$     IF  N2*W>.567  THEN  #"C0IL  TOO   LONG 

FOR  1  W  FORM"  ELSE  GOTO  20^: 

GOTO  21N- 


250  IF  N2*tf>.678  THEN  #"C0IL  TOO  LONG 


3E  USED?  3Q 


FOR  2  ¥  FORM"  ELSE   GOTO  20^-: 
GOTO  2th 


252      GOTO  21  If 


25V  #*— • 
256  RETURN 
RUN 


WIRE  SIZE  =  30 
COIL  DIA.  =  .llf  INCHES 
NUMBER  OF  TURNS  =  270.1 
COIL  LENGTH  =  2.70  INCHES 
COIL  TOO  LONG  FOR  1/2  W  FORM 


SMALL  COIL  DESIGN 


PROGRAM  LIMITATIONS: 
100  MICROHENRIES  MAX.  INDUCT 


WIRE  SIZE 


12  GAGE  MAX. 

\0   GAGE  MIN. 


RESISTORS  USED  AS  FORMS  MUST 
BE  COMPOSITION  TYPE 


SELECT  ANOTHER  FORM?  (Y  OR  N)  Y 
SELECT  COIL  FORM 

A-  1 A  W  RESISTOR 

B-    1/2H  RESISTOR 


C-   1        W  RESISTOR 


D-   2 


W  RESISTOR 


OTHER  FORI-! 


?E 


WANT  TO  START  WITH: 

1-  REQUIRED  INDUCTANCE 


2-  REQUIRED  INDUCTIVE  REACTANCE 


?  2 


WHAT  IS  THE  DIAMETER  OF  THE 


COIL  IN  INCHES? 


?i.y 


WHAT  GAGE  ENAMELED  WIRE  IS  TO  BE 


USED  ?  30 


WHAT  IS  THE  DESIRED  INDUCTIVE  RE 

ACTANCE  IN  OHMS 

WHAT  FREQ.  IN  MHZ  1M-.2^Q 

REQUIRED  INDUCT. =16. 77671 2 

MI CROHENRIES 


SELECT  COIL  FORM 

A-  1 A  W  RESISTOR 
B-  1/2  W  RESISTOR 


WIRE  SIZE  =  30  GAGE 
COIL  DIA.  s  1,5  INCHES 
NUMBER  OF  TURNS  =  17*7 
COIL  LENGTH  =  *17  INCHES 
THE  LENGTH  TO  DIA.  RATIO   IS 

.11 

RECOMMEND  THAT  YOU  USE  EITHER 
LARGER  WEBB  OR  A  SMALLER  COIL 
FORM. 


C-  1 


W  RESISTOR 


D-  2   W  RESISTOR 


OTHER  FORM 


SELECT  ANOTHER  FORM?  (Y  OR  K)  Y 


?  B 


WHAT  GAGE  ENAMELED  WIRE  IS  TO 


SELECT  COIL  FORM 

A-  1 A  W  RESISTOR 
B-  1/2  W  RESISTOR 
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C-  1   W  RESISTOR 


NUMBER  OF  TURNS  =  69.4- 


D-  2   W  RESISTOR 


OTHER  FORM 


COIL   LENGTH  =  m95   INCHES 
THE  LENGTH  TO  DIA.    RATIO   IS 


?D 


1.77 


WHAT   GAGE  ENAMELED  WIRE   IS   TO  BE 


USED?  3.2 


SELECT  ANOTHER  FORM?  (Y  OR  N)  N 
DESIGN  ANOTHER  COIL?  (I  OR  N)  N 


WIRE  SIZE  =  32  GAGE 
COIL  DIA.  =  .312  INCHES 


PROGRAM  TERMINATED 


READY 


TELETYPE6  MODEL  33  ASR 


I  (HIPITER  I/O  COMPLETE  WITH 


Tap?  Punch         •  Brady  le  (io 
Tape  Reader       •  Mnr/i.oral  Wired 
•  liiiaranleed  30  Da^ 


$840 


00 


INCLUDING  PACKING 
F.O.B.    N.J.  FACTORY 


COMF1  FTE  COVEH  READY  TO  INSTALL    . 
COPYHOLDER  0820361 
TAPE  UNWIND  Eft  <l2"  NtWf 
WlNO  UP  PAPER  TAPE  WINDER  [1"1 
ELECTRIC  PAPER  WINDER  LLP* 300  NEW) 
OEC TVPE  R EADER  RUNCARO 
ACOUSTIC  CO UPLEH 

QMNITEK501AINEWI 

READER  POWER  PACK  EI82T34) 

EIARS-233  INTERFACE 

ACOUSTIC  COVE  RS  With  FAN  [NEW) 


3500 
14  EM 
fiSOO 
5*00 
&0  00 
46.W 


M  60.00 
I  16.00 
1  56.00 
EM  00 


IF  iu  For  TELETYPE0  tt>  Have  It. 


If  tou  dun't  M-f  ^iial  vou  nffd.    CALL  or  HKITE! 


TELETYPEWRITER  COMMUNICATIONS  SPECIALISTS 

b50  Sprmflitld  AnfiuE       •       Btrkiity  Hvigfiii,  N  J  07937 
mmmm     •     TWK:  na9*G40t&     •     TELEX;  I1-M75 


T13 


SUBSIDIARY  OF  VAN'S  W2DL T ELECTRONICS, 


IDS 


INTERNATIONAL  DATA  SYSTEMS,  INC.       !«*».. 

400  North  WMhhiQliin  Street.  $urte  200.  Falls  Church.  Virginia  22046  U.S.A.  (703)  536-7373 


^■aai 


INTERNATIONAL  DATA 
IU35YSTEMS,  INC.  ©1976 

M  MORSE 

C       +^^^       CODE 
W  TRAINER 

KEYER 


MORSE  CODE  TRAIN) 
KEYEW  The  MCTK  >s  a  hard 
ware  software  package  wfw.n 
aJo*s  youf  computer  lo  TEACH 
Morse  Code  fcey  your  trans- 
nutifjf  and  send  prestored 
messages  Use*  New  Code 
Method  fo*  M(xv  travwip 
The  MCTK  *  opfjcafty  isottad 
from  yotf  compute*  and  *  atsc 
fiwuiencaty  isditeti  trem 
your  uansmiftef4  BASIC  po> 
grams  a*e  *x»uOed  w 
MITS  BASC  PICO  BA&CS, 
and  North  Star  BASIC  KnPra 
$29  00  Oebver y  iS  trom  -stock 

no 

Write  w  cai  Hk  detailed  product  brochure*  Many  rimer  items  available  Payment  mm  order  stopped  prepul  Master  Charge 
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COMPUTER 


KIT 
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1 

1 

-> 

■f^^£~ 
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lawn  coti  Wr.iE  lor  in1<i»r,ni  n'jn  and  cnmpaip 
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Flu  ■■■  corp. 

P.O.   Box   976 
Topeka, Kansas  66601 

(913)   234-0198      F5 


master  charge  i 
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CANADIANS! 

Eliminate  the  Customs  Hassles, 
Save  Money  and  get  Canadian 
Warranties  on  I  MS  At  and  S-100 
compatible  products. 

IMS  A!  8080       KIT  $  83B.00 
ASS.   $1163.00 
(Can.  Duty  &  Fed.  Tax  Included). 
AUTHORIZED  DEALER 

Send  $1.00  for  complete  IMSAI 
Catalog, 

We  will  develop  complete  applica- 
tion systems. 
Contact  us  for  further  information 


Rotundra 
Cybernetics 


/A 


Box  1448.  Calgary.  Alta  T2P  2H9 
Phone  (403)  283-B076 


R13 
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t^i*1',. 


5<s*jS  ** 


690-12 

Card  Extender  has  tQQ  contacts  —  50 
per  side  on  125  carriers  —  Atiacheo 
connector  —  15  compahrjie  *nh  S  TOO 
Bus  Systems  I?5  00 

6i'    M/41  p.n    iSi  dn    £1- 

|1?00 
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1  C  Jus*  add  switches,  AC  Suppi. 
Alarm,  Display  and  I  C  only 
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PRIORITY TONE 


Gen      Purpose    D  1  P 
Boards  win  Bus  Pattern 
for  Srtder  or  Wirt  Wop 
Epray  Cuss   1/16     44 
I  pin  am  spaced  156 
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Terms      VISA.  «C.  BAC.  check.  Money  Order,  COD.  US   Funds  Only   CA  nesJdenis  add  B%  sales  tax    Mini- 
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Kekh  R*  Smith  WA6JSF 
4590  Ensenada  Drive 
Woodland  HiJ/s  CA  91364 


Outstanding 
Computer  Bargain 
Exposed 


a  novice  builds  the  BYT-8 


Have  you  seen  the 
BYT-8  on  display  in 
the  Byte  Shops?  This  little 
machine,  with  its  rather  plain 
black  and  beige  aluminum 
cabinet  with  wraparound  top, 
is  not  much  larger  than  a 
portable     typewriter     case! 


measuring  approximately  15" 
wide,  7M  high,  and  IV1  deep. 
Inside  it  contains  a  10-slot, 
S-100  bus  mother  board  and 
has  a  10  Amp  power  supply 
(+8  V  dc,  ±18  V  dc)  and  an 
MWRITE  logic  circuit.  It  uses 
an    optionally  provided  fan. 


The  front  panel  is  unclut- 
tered, having  a  start/ restart 
switch  and  an  LED  to  indi- 
cate that  the  power  is  on.  The 
power  master  switch  is 
located  on  the  back  panel  to 
lessen  the  temptation  of 
curious  switch  flippers  who 


Photo  A.  BYT-8  cabinet.  It's  not  fancy ,  but  it's  functional  and  nicely  sized  for  tabletop 

operation, 

Ju    104 


may  visit  the  computer  room. 
At  first  glance  the  kit 
appears  simple,  so  putting  it 
together  should  be  a  snap, 
even  for  the  novice.  However, 
the  manner  in  which  the 
assembly  instructions  are 
written  makes  it  more  of  a 
challenge.  If  you  can  spare 
the  time,  Til  tell  you  all 
about  it. 

My  BYT-S  is  the  first  of 
several  building  projects 
which  I  hope  will  provide  me 
with  a  fully-operational  home 
computing  system  in  the  near 
future.  I  must  point  out  that 
I  have  not  yet  accumulated 
alt  the  components  necessary 
to  get  it  operational,  so  thai, 
at  this  point,  it  hasn't  been 
fully  tested-  Therefore,  all  the 
comments  made  here  relate 
strictly  to  my  experience  in 
selecting  and  building  the 
mainframe  assembly, 

I  was  attracted  to  the 
BYT-8  initially  because  of  its 
compactness  and  apparent 
simplicity.  It  affords  one  the 
opportunity  to  get  started  in 
this  new  hobby  in  a  modular 
way  without  a  large  initial 
capital  outlay*  It  also  gave  me 
some  time  to  study  various 
optional  paths  I  might  lake 
while  getting  my  feel  wet  in 
kit-building  activity.  Once  I 
had  taken  the  initial  plunge,  I 
was  reasonably  certain  I 
would  pursue  the  activity 
until  I  had  a  complete 
system.  That  first  commit- 
ment, for  me,  was  a  difficult 
hurdle  to  overcome. 

The  First  Steps 

Before  making  my  initial 
selection,  I  suppose  I  did  the 
normal  amount  of  agonizing 
over  the  offerings  of  the 
many  computer  companies 
which  advertise  in  the  popu- 
lar home  computing  maga- 
zines. I  even  attended  two 
large  home  computer  shows 
on  the  West  Coast  and  hung 
out  at  the  local  computer 
shops,  I  joined  a  computer 
club  at  work.  I  read  every- 
thing I  could  get  on  the  sub- 
ject; little  did  it  matter  that  I 
understood  only  a  small  part 
of  what  I  read.  In  the  end  I 
was  confused  and  indecisive, 


but  I  did  know  lots  of  buzz- 
words and  could  smile  and 
nod  knowingly  when  people 
spoke  of  such  things  as  dy- 
namic memories,  EPROMs, 
machine  cycles,  and  the  like. 
By  doing  some  home  study- 
ing, I  even  got  to  know  some- 
thing about  BASIC  program- 
ming, I  became  aware  of 
BASICs  genera!  capabilities, 
though  I  still  cannot  claim 
any  proficiency  in  die  lan- 
guage. The  point  of  this  is 
that  I  began  to  look  at  the 
various  systems  offered  in 
terms  of  both  their  hardware 
and  software  capabilities. 

After  considerable  soul* 
searching,  I  finally  narrowed 
my  selection  down  to  equip- 
ment offered  by  The  Digital 
Group,  Processor  Tech* 
nology,  and  Technical  Design 
Laboratories.  All  of  these 
systems  appeared  to  best 
meet  my  basic  objectives  for 
a  system,  both  from  the 
standpoint  of  the  hardware 
and  from  software  avail- 
ability. In  the  end,  TDL's 
Z-80  CPU  (ZPU),  with  its 
S-100  bus  compatibility,  won 
out  over  the  others.  However, 
this  immediately  posed  an- 
other problem,  since,  at  that 
time,  TDL  did  not  offer  a 
complete  package  to  house 
their  card,  I  had  to  seek  a 
solution  to  that  problem. 

At  this  point,  I  recalled 
having  seen  the  BYT-8  at  a 
nearby  store,  and  I  really 
became  interested  in  it  as  a 
possible  part  of  my  system.  I 
wondered  if  a  10-slot  mother 
board  would  be  large  enough 
to  meet  my  ultimate  needs. 
The  arguments  of  the  Byte 
Shop  people  convinced  me 
that  it  would  do.  I  currently 
envision  my  initial  system  as 
comprised  of  the  Z-80  CPU 
board  supported  by  the  TDL 
Z-80  monitor  board  (this  con- 
tains 2K  ROM,  2K  RAM,  2 
serial  and  1  parallel  input/ 
output  ports,  plus  a  cassette 
interface).  To  this  I  plan  to 
add  a  16K  memory  board  and 
a  video  interface.  This  should 
afford  me  plenty  of  ex- 
pansion room,  especially  in 
light  of  the  high-density 
memory  boards  which  are 
currently     available.     Since 


most  boards  use  one  Amp  or 
less  per  board,  the  10- Amp 
power  supply  should  be 
sufficient. 

Before  making  the  de- 
cision to  buy  the  BYT-8, 
however,  I  looked  at  the 
possibility  of  purchasing  an 
Imsai  mainframe  assembly 
without  the  front  panel.  I  am 
convinced  that  the  front 
panel  is  not  needed  for  my 
application  and  is  simply  a 
source  of  additional  trouble. 
It  appeared  to  be  cost- 
effective  to  eliminate  the 
front  panel  if  I  could.  The 
Imsai  sans  the  front  panel 
would  have  cost  about  $70 
more  than  the  BYT-8  (priced 
at  $299).  Since  I  had  con- 
vinced myself  that  I  only 
needed  10  slots,  the  larger 
cabinet  and  28-Amp  power 
supply  didn't  hold  much  ap- 
peal for  me.  The  only  other 
alternative  was  to  pick  up  a 
mother  board  here  and  a 
power  supply  there  and  find  a 
cabinet  somewhere  to  mount 
it  all  in.  Since  I  am  new  in  the 
hobby,  I  wanted  someone  to 
hold  my  hand  a  bit,  so  I 
opted  for  the  BYT-8  kit.  I 
slapped  down  my  Master- 
charge  card  and  walked  out 


of  the  Byte  Shop  with  the  kit 
under  my  arm. 

Now  the  Fun  Begins ,  . . 

Once  I  had  the  box  home, 
I  opened  it  and  began  to  read 
the  instructions.  I  was  pre- 
pared for  the  worst,  since  I 
had  heard  from  others  that 
computer  kits  are  a  far  cry 
from  Heath  kits.  At  this  point 
I  can  say  they  were  not  exag- 
gerating with  respect  to  the 
BYT-8.  (Since  constructing 
the  BYT-8,  I  have  put  the 
TDL  ZPU  together  and  found 
it  to  be  almost  Heath  kit-like 
in  its  approach.)  At  this 
point,  I  want  to  make  it  clear 
that  the  criticism  presented 
here  is  aimed  principally  at 
helping  the  novice  builder  — 
either  directly,  by  giving  him 
the  benefit  of  my  experience, 
or  indirectly,  by  prompting 
the  manufacturer  to  improve 
his  assembly  instructions  to 
make  them  easier  to  follow, 
Those  experienced  in  this 
field  may  feel  1  am  nit- 
picking, but  I  feel  this  is  not 
so.  I  have  thrown  out  a 
number  of  lesser  criticisms 
which  I  felt  were  too  incon- 
sequential to  mention  here, 
but  which,  in  the  interest  of 


product  improvement,  should 
be  considered.  The  kit  manu- 
facturer states  early  in  his 
instruction  manual,  "For  the 
most  part,  our  discussion  will 
be  aimed  at  the  Intermediate, 
but  we  will  constantly  give 
references  and  repeat  things 
for  the  Neophyte  and 
Novice."  At  times,  the  in- 
structions fail  to  keep  this 
promise.  The  manual  defines 
five  categories  of  builders, 
from  the  neophyte  and 
novice  through  intermediate, 
advanced,  and  expert.  By 
Byte  Shop  definitions,  I 
should  be  classified  as  a 
novice. 

My  criticisms  fall  into  two 
classes  —  those  dealing  with 
hardware  design  and  those 
relating  to  documentation,  I 
feel  that  those  in  the  first 
class  are  not  of  a  serious 
nature,  if  one  is  aware  of 
them,  and  that  those  in  the 
latter  are  mainly  a  nuisance 
which  tends  to  take  some 
pleasure  out  of  the  kit- 
building  experience  and  could 
cause  those  unfamiliar  with 
electronics  to  blow  a  few 
components  if  they  are  not 
careful  and  observant.  The 
hardware     aspects     will     be 


Photo  a  BYT-8  top  viewt  This  shows  the  power  supply  and  optional  fan.  M WRITE  circuit 
consists  of  the  two  ICs  and  the  voltage  regulator  between  the  power  transformer  and  fitter 
capacitor. 
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covered  first,  followed  by  the 
documentation     deficiencies. 

Hardware  Shortcomings 

The  most  serious  hardware 
problem  results  from  the 
manufacturer's  recent  change 
to  a  PC  board  which  is  twice 
as  thick  as  that  used  in  his 
original  design.  This  change  is 
noted  in  the  errata  sheet, 
where  it  is  stated  that  the 
change  was  made  to  provide 
proper  board  rigidity  without 
the  use  of  supporting  struts, 
since  the  struts  were  found  to 
be  a  source  of  short  circuits 
to  the  mother  board.  While 
the  substitution  appears 
reasonable,  the  manufacturer 
has  not  properly  considered 
the  consequences  of  this  de- 
cision on  the  IC  sockets  pro- 
vided. The  pins  on  the 
sockets  are  too  short  to 
penetrate  the  board  far 
enough  for  reliable  soldering. 

It  is  extremely  difficult  to 
apply  heat  to  these  short  pins 
to  assure  a  good  solder  Joint, 
Since  the  traces  are  on  only 
one  side  of  the  board,  the 
holes  are  ndt  ptated  through, 
ahd  solder  does  not  tend  to 
wick  up  the  hole  along  the 
socket  pins.  This  condition 
occurs  only  in  the  MWRITE 
logic  portion  of  the  board.  If 


this  optional  circuit  is  going 
to  be  used,  the  builder  should 
exercise  care  here  or  purchase 
wire- wrap  sockets  whose 
longer  pins  will  easily  pene- 
trate the  board.  The  pins  on 
the  100-pin  edge  connector 
present  no  problem,  since 
they  are  long  enough  to 
properly  penetrate  the  board. 

However,  I  should  caution 
that  the  mother  board  re- 
quires the  100-pin  connectors 
to  have  a  lateral  (across- the- 
connector  dimension)  pin 
spacing  of  5/32  of  an  inch. 
This  proved  to  be  rather 
costly  for  me,  since  I  found  a 
ready  supply  of  the  1/4-inch 
dimension  connectors  for 
only  $3.50  each,  but  the  only 
5/32-inch  connectors  I  could 
acquire,  cost  $735  each! 
(Maybe  I  should  have  bought 
the  Imsai!  Half  of  my  saving 
by  not  buying  the  Imsai 
went  for  the  more  expenshe 
connectors.) 

Apparently,  when  the  new 
board  was  manufactured,  two 
errors  crept  into  the  design 
regarding  the  connections  to 
the  power-on  LED.  The  first 
of  these  is  minor.  The  pads 
for  the  plus  voltage  supply , 
obtained  through  a  dropping 
resistor,  were  changed  to  a 
new    location,    and    the  pic- 


torials were  not  property  up- 
dated. The  other  problem 
results  from  neglecting  to 
drill  the  hole  for  the  LED 
ground  return,  This  simple 
operation  must  be  done  by 
the  builder* 

One  other  design  de- 
ficiency relates  to  the  power- 
on  LED.  The  BYT-8  design 
solders  the  two  leads  of  the 
LED  to  wires  running  to  the 
mother  board  without  any 
terminal  strip  to  provide 
proper  support  of  .the  leads. 
The  unsupported  leads  are 
subject  to  damage  or  shorting 
whenever  or  works  in  the 
chassis  or  in^.rts  or  removes 
boards.  To  eliminate  this 
problem  of  hanging  leads,  I 
installed  a  two-lug  terminal 
strip  on  a  nearby  chassis 
attach  screw.  (See  Phr  o  D.) 
This  strip  is  close  enough  to 
the  LED  so  that  the  leads 
would  reach,  and  no  addi- 
tional holes  were  required  in 
the  chassis.  Only  one  note  of 
caution:  One  should  take  care 
that  the  solder  lugs  of  the 
terminal  used  are  not 
grounded  through  the  ter- 
minal's mounting  lug,  in 
order  to  preserve  the  BYT-8's 
ground  independent  of  the 
cabinet. 

When  it  came  time  to  in- 


Photo  C  BYT-8  chassis  —  bottom  view  of  mother  board. 


stall  the  top  and  bottom 
covers  of  the  cabinet,  I  dis- 
covered that  the  top  was 
about  1/32  inch  too  short! 
The  top  is  a  wraparound 
affair,  and  the  curvature  was 
slightly  off,  so  two  of  the 
mounting  holes  for  the 
attaching  screw  didn't  quite 
line  up  with  the  threaded 
holes  on  the  chassis  side  rails- 
I  attemptea  to  fix  this  con- 
dition by  reaming  the  holes 
out  slightly,  but  this  failed  to 
give  enough  relief  to  line  the 
screws  up  with  the  holes.  To 
have  continued  on  t  is  tack 
would  have  required  holes 
too  large  for  the  screw  heads 
and  would  have  necessitated 
the  use  of  large  washers.  In- 
stead, I  elongated  the  holes 
on  one  side,  drifting  them 
down  and  back  with  a  small 
file.  This  made  the  top  fit 
acceptably  well,  but  still, 
there  a  narrow  gap  along 
one  siu^. 

My  final  hardware  com- 
ment is  directed  to  the  manu- 
facturer,  I  recommend 
strongly  that  the  mother 
board  be  solder  masked  to 
make  it  less  likely  that  we 
novices  will  bridge  the  traces 
when  we  solder  in  the  bus 
sockets.  Those  traces  are 
really  very  close  together! 

Software  Shortcomings 

None  of  the  documen- 
tation deficiencies  cited 
below  are  considered  highly 
critical,  but,  by  being  aware 
of  them,  the  inexperienced 
builder  may  avoid  time-con- 
suming, if  not  costly,  pitfalls. 

The  construction  notes  are 
contained  in  an  attractive 
vinyl  loose-leaf  notebook. 
Unfortunately,  the  instruc- 
tions are  somewhat  dis- 
organized. The  manufacturer 
should  hire  a  programmer  to 
write  the  assembly  instruc- 
tions, since  programmers 
should  be  orderly  in  their 
thinking  processes  and  would 
appreciate  the  need  for 
logical  progression  in  as- 
sembling the  kit.  The  writer 
of  the  instructions  provided 
apparently  did  not  put  organ- 
ization very  high  in  his  order 
of  priorities.  The  document 
contains  much  irrelevant  text 
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and  a  number  of  meaningless 
photographs  and  sketches. 
These  and  a  number  of  re- 
dundancies can  be  over- 
looked. However,  some  of  the 
photographs  needed  for  an 
understanding  of  t  he- 
assembly  are  of  poor  quality, 
and  proper  highlighting  of 
necessary  details  has  been 
omitted.  For  example,  the 
master  diagram  is  a  top  view 
photograph  of  the  mother 
board  installed  in  the  cabinet. 
Most  of  the  components 
show  up  well  enough  in  this 
view,  but  the  jumpers  blend 
into  the  background  and  are 
difficult  to  see.  Small  (less 
than  1/16  inch)  labels  are 
penned  in,  but  even  these  are 
difficult  to  see  —  in  some 
cases,  they  are  black  written 
on  dark  grey.  This  is  one  area 
that  the  manufacturer  should 
seriously  consider  for  im- 
provement. 

At  this  point,  follow  me  as 
I  flip  through  the  pages  of  the 
instruction  manual  and  point 
out  some  of  the  areas  where 
problems  may  be  avoided* 
Parenthetical  numbers  refer 
to  the  page  numbers  in  my 
instruction  manual.  (Possibly, 
later  editions  will  have 
different  page  numbers  and 
will,  hopefully,  have  clarified 
these  points.) 

The  assembly  instruction 
section  has  an  overview  which 
lists  the  steps  from  unpacking 
the  kit  through  the  final 
testing  (ASf-4),  This  overview 
is  important,  since  it  is  the 
only  place  where  I  found  an 
unambiguous  description  of 
the  construction  steps  re- 
quired to  assemble  the  kit  It 
was  here,  for  example,  that  I 
found  that  I  should  have 
mounted  the  power  trans- 
former to  the  back  panel  be- 
fore I  assembled  the  cabinet. 
Unfortunately,  I  hadn't  re- 
membered that  bit  of  wisdom 
at  the  critical  point  and  pro- 
ceeded to  put  the  cabinet 
together  first,  as  later  instruc- 
tions implied.  This  out-of- 
step  assembly  caused  only  a 
little  difficulty  in  bolting  in 
the  transformer  and  making 
the  solder  connections  that 
otherwise  would  have  been 
easy.  Therefore,  I  suggest  to 


those  building  this  kit  that 
they  take  this  list  of  steps  out 
of  the  book  and  consult  it  for 
each  major  operation  along 
the  way. 

Several  pages  in  the  over- 
view of  the  assembly  are  de- 
voted to  explaining  the  elec- 
trical characteristics  of  a 
number  of  the  components, 
such  as  capacitors,  diodes, 
etc.  (ASUS).  These  pages  may 
be  of  value  to  the  neo- 
phyte kit  builder,  but  they 
are  not  complete  enough  with 
respect  to  diodes,  as  I  will 
explain  later. 

The  expenditures  for  the 
two  pictures  showing  how  to 
unpack  the  kit  could  have 
been  better  used  elsewhere  to 
clarify  construction  steps 
(ASM7and18), 

The  detailed  installation 
pictorial  (ASI-26)  contains  an 
error  on  the  bridge  rectifier 
polarity  (BR2).  This  picture 
shows  the  BR2  plus  pin  as  a 
minus.  However,  this  should 
cause  only  minor  confusion, 
as  the  PC  board  has  the 
correct  polarity  printed  on  It, 
as  does  the  pictorial  on  page 
ASI-25.  Also  on  page  ASi-26, 
the  builder  should  be  aware 
that  the  center  tap  of  the  30 
V  ac  winding  of  the  power 
transformer  (white/ red)  is  in- 


serted in  the  top-most  hole 
on  the  PC  board,  while  the  9 
V  ac  and  30  V  ac  leads  are 
installed  below  it  in  that 
order.  This  detail  is  not 
shown  clearly  anywhere  in 
the  instructions  and  only  is 
apparent  if  one  refers  to  the 
wiring  schematic  and  com- 
pares it  with  the  PC  board.  In 
the  earlier  discussion  of 
diodes,  the  instructions  failed 
to  tell  the  neophyte  how  to 
identify  the  anode  and 
cathode  of  the  diode.  When 
he  comes  to  the  point  where 
he  must  insert  it  into  the  PC 
board,  he  has  a  50-50  chance 
of  being  right.  It  would  be 
helpful  if  he  were  told  (back 
on  page  ASI-8)  that  the  diode 
has  a  band  on  one  end  of  its 
package  which  correpsonds 
with  the  straight  bar 
(cathode)  on  the  symbolic 
representation  of  the  diode. 
One  last  comment  about  page 
AS1-26  —  the  document  per- 
sists in  saying  that  the  trans- 
former 30  V  ac  leads  are 
orange,  except  for  one  place, 
the  schematic  of  the  trans- 
former, where  they  are  cor- 
rectly identified  as  red. 

On  the  next  page 
(ASI-27),  the  voltage  regu- 
lator circuit  components  are 
photographed     and     super- 
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imposed  on  the  photograph 
as  a  schematic  of  the  circuit. 
As  so  frequently  happens  in 
kits,  components  change  in 
physical  shape  from  time  to 
lime.  In  my  kit,  the  IfruF 
capacitors  were  not  the  same 
type  as  those  shown  in  the 
pictorial.  Instructions  such  as 
"caution  polarity"  are  not 
very  enlightening  if  one  is 
unaware  of  what  the  polarity 
is  supposed  to  be.  It  would  be 
helpful  if  the  polarity  were 
indicated  explicitly  on  the 
photograph.  The  schematic, 
while  helpful  to  some,  may 
be  confusing  to  the  uniniti 
ated,  since  the  relationships 
between  the  components  in 
the  photograph  and  those  in 
the  schematic  are  upside 
down. 

Page  AS  1-28  is  a  photo- 
graph of  the  bottom  of  the 
mother  board  which  is  cap- 
tioned ^'inspect  and  clean 
away  residue/'  The  text  relat- 
ing to  this  step  (AS! -24a)  is 
only  slightly  more  informa- 
tive than  the  picture.  The 
builder  should  be  told  to 
thoroughly  clean  the  resin 
residue  and  solder  splashes 
from  the  board  with  alcohol 
and  a  small  stiff  bristle  brush 
(acid  brush  obtainable  at  the 
local    hardware    store).    The 


Photo  D.  Close-up  of  the  power-on  LED  lead  supports  added  (see  text). 
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board  should  be  wetted  thor- 
oughly with  the  alcohol  ifi  a 
small  area  and  brushed  until 
all  resin  is  dissolved.  Before 
the  alcohol  dries,  the  board 
should  be  blotted  with  a 
clean  absorbent  cloth.  Several 
cleanings  may  be  necessary  to 
remove  all  residue.  After 
cleaning,  each  solder  joint 
should  be  inspected  with  a 
magnifying  glass  for  solder 
bridges  and  cold  solder  joints. 
Cold  solder  joints  may  be 
identified  as  areas  where  the 
solder  has  a  frosted  appear- 
ance. 

The  transformer  installa- 
tion is  indicated  on  page 
AS  1-32,  Here  one  gets  the 
impression  that  the  trans- 
former is  installed  after  the 
front  and  back  panels  are  in 
place.  This  is  wrong!  This 
impression  stems  from  a  pic- 
ture showing  the  back  panel 
already  \n  place. 

After  reading  page  AS! -33, 
the  neophyte  may  have  some 
trouble  installing  the  power 
cord  grommet/strain  relief,  if 
he  has  never  installed  one 
before.  He  should  have  a  pic- 


torial to  go  by  and  a  bit  of 
encouragement  that  the  task 
is  at  least  possible*  Attempt- 
ing to  push  the  two  parts  of 
this  grommet  together  with 
the  heavy  line  cord  between 
them  and  to  insert  the  entire 
assembly  in  the  hole  in  the 
chassis  is  almost  like  trying  to 
put  a  one-inch-square  peg  in  a 
Vi-inch-round  hole! 

The  schematic  of  the 
power  transformer  (AS  1-34) 
should  have  a  note  to  instruct 
the  builder  to  scrape  the 
paint  away  from  the  lug 
mounting  screw  hole  so  a 
good  connection  can  be  made 
for  the  ground  wire  of 
the  line  cord.  This  isn't  made 
clear,  and  I  imagine  that  some 
builders  may  wonder  why 
there  is  no  ground  on  the 
chassis  when  they  come  to 
that  part  of  the  checkout  in 
later  steps. 

Page  AS  1 40  has  a  much 
better  view  of  the  jumpers 
that  were  installed  earlier  in 
the  assembly  process 
(ASI-25).  The  photo  has  in- 
creased contrast,  and  the  d& 
tails  stand  out  more  visibly. 
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Code  kit 
$19.95 
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Kantronics  Speed-Building  Kit 


Get  prepared  I 

To  pass  the  new  FCC  code  exams,  youll  need  to  identify 
unusual  names,  places,  antenna  heights,  rig  types  and  a  variety 
of  other  items  garnered  from  simulated  QSOs. 

Now  you  can  really  study  for  the  new  exams  with  the 
Kantronics  QSO  Tape!  Our  C-60  cassette  sends  simulated 
"on-the-air"  transmissions  at  7lA,  10t  13,  and  15  WPM. 

The  QSO  Tape  generates  sharp,  crisp  code  to  exact 
Morse  specifications,  just  as  the  FCC  does.  Order  your 
QSO  Tape  with  Speed-Building  Kit,  or  separately,  today! 
Our  other  fine  tapes  are  also  available  at  5,  7l/2,  10,  13,  16  and 
20  WPM  speeds. 
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Here  one  realizes  that  the 
board  has  some  changes  in 
the  location  of  the  LED 
power  connections  from 
those  pictured.  Also  on  this 
page,  one  is  instructed  to 
connect  the  start/restart 
switch.  The  switch  in  my  kit 
was  a  double- throw 
spring-loaded  center  switch. 
The  picture  doesn't  make  it 
clear  whether  the  second  con- 
nection to  the  switch  is  made 
to  the  top  or  bottom  termi- 
nal, Since  the  function  imple- 
mented here  is  the  restart, 
and  the  front  panel  shows 
this  in  the  "up"  position,  I 
reasoned  that  the  connection 
should  be  made  to  the  lower 
terminal  on  the  switch.  This 
means  that  the  "start"  posi- 
tion has  no  effect.  Possibly 
this  puzzle  is  the  result  of 
substituting  a  double-throw 
switch  for  what  was  originally 
a  single-throw  switch. 

There  is  one  last  item.  In 
providing  instructions  for  the 
cabinet  assembly,  very  little 
text  is  available;  the  manual 
relies  almost  totally  on  the 
pictorials.  This  is  fine.  How- 


ever, it  would  be  helpful  if 
the  size  of  the  screws  was 
specified  in  the  drawings.  I 
found  that  I  used  a  wrong 
screw  size  when  I  later  dis- 
covered that  the  remaining 
screws  wouldn't  work.  Thus, 
I  had  to  disassemble  a  few 
things  and  reassemble  them 
with  different  size  screws. 

I  Like  It 

One  might  gather  from  all 
the  gripes  above  that  I  would 
hesitate  to  recommend  the 
BYT-8  to  my  friends.  This  is 
not  the  case.  In  spite  of  the 
above }  I  feel  that  it  is  worth 
what  I  paid  for  it,  and,  for 
those  forewarned  of  the  defi- 
ciencies, it  should  pose  no 
real  problems.  At  this  point,  I 
have  tested  every  part  of  the 
board  that  I  can  without  the 
rest  of  the  computer  com- 
ponents, and  it  appears  to 
work  as  advertised,  But  who 
knows  what  111  find  when  I 
plug  in  all  the  other  com- 
ponents? If  I  feel  there  is 
more  to  tell  at  that  time,  Til 
let  you  know.  In  the  mean- 
time, happy  soldering!  ■ 
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UART 
&BAUD 

RATE 

GENERATOR 

Part  no.  101 

•  Converts  serial  to  parallel  and 

parallel  to  serial 

•  Low  cost  on  board  baud  rate 
generator 

»  Baud  rates;  110,  150, 
300,600, 1200, and  2400 

•  Low  power  drain  +5  volts  and 
-12  volts  required 

•  TTL  compatible 

•  All  characters  contain  a  start 
bit,  5  to  8  data  bits,  1  or  2  stop 
bits,  and  either  odd  or  even 
parity. 

•  All  connections  go  to  a  44  pin 
gold  plated  edge  connector 

•  Board  only  $12,00;  with  parts 
$35.00 


8K 

STATIC 

RAM 

Part  no.  300 

•  8K  Allair  bus  memory 

•  Uses  2102  Static  memory  chips 

•  Memory  protect 

•  Gold  contacts 

•  Wait  states 

•  On  hoard  regulator 

•  5-100  bus  compatible 

•  Vector  input  option 

•  T  Kl  state  buffered 

•  Board  only  $22.50;  with  parts 
$160.00 


To  Order: 


RS- 232/ TTL 
INTERFACE 


Part  no,  232 

•  Converts  TTL  to  RS  232,  and 
converts  RS-232  to  TTL 

•  Two  separate  circuits 

•  Requires  -12  and  +12  volts 

•  All  connections  go  to  a  10  pin 
gold  plated  edge  connector 

•  Board  only  $4,50;  with  parts 
$7,00 


DC 

POWER 
SUPPLY 

Part  no.  6085 

*  Board  supplies  a  regulated  +5 
volts  at  3  amp*,,  +12,-12,  and  -5 
volts  al  1  amp, 

*  Board  has  filters,  rectifiers,  and 
regulators 

*  Power  required  is  8  volts  AC  at 
3  amps,,  and  24  volts  AC  G.T,  at 
1,5  amps. 

*  Board  only  Si  2.50 


TIDMA 


Part  no.  112 

•  Tape  Interface  Direct  Memory 
Access 

•  Record  and  play  programs  with- 
out bootstrap  loader  (no  prom) 
has  FSK  encoder/decoder  for 
direct  connections  to  low  cost 
recorder  at  625  baud  rule,  and 
direct  connections  for  inputs  and 
outputs  to  a  digital  recorder  at 
any  baud  rate, 

•  S- 100  bus  compatible 

•  Comes  assembled  and  tested 
for  $160.00 


TAPE     Part  no.  Ill 

INTERFACE 

•  Play  and  record  Kansas  City 
Standard  tapes 

•  Converts  a  low  cost  tape 
recorder  to  a  digital  recorder 

•  Works  up  to  1200  baud 

•  Digital  in  and  out  are  TTL -serial 

•  Output  of  board  connects  to 
mic*  in  of  recorder 

•  Earphone  of  recorder  connects 
to  input  on  board 

•  Requires  +5  volts,  low  power 
drain 

•  Board  $7.60-,  with  parts  $27.50 

•  No  coils 


Part 

no.  107 

RF 
MODULATOR 

•  Converts  video  to  AM  modu- 
lated RF,  Channels  2  or  3 

•  Power  required  is  12  volts  AC 
CT«,  or  +5  volts  DC 

•  Board  $4.50;  with  parts  $13.50 


APPLE  I 

MOTHER 

BOARD 


Part  no.  102 

•  10  slots  —  44  pin  (,156)  con- 
nectors spaced  W  apart 

•  Connects  to  edge  connector  of 
computer 

•  Pin  20  and  22  connects  to  X  & 
Is  for  power  and  ground 

•  Hoard  lias  provisions  for  by- 
pass capacitors 

•  Board  cost  $15.00 


TELEVISION 
TYPEWRITER 


Part  no.  106 

•  Stand  alone  TVT 

•  32  char  /line ,  16  lines,  modifi- 
cations for  64  char  /line  included 

•  Parallel  ASCII  (TTL)  input 

•  Video  output 

•  IK  on  board  memory 

•  Output  for  computer  con- 
trolled curser 

•  Auto  scroll 

•  JVon-distruclive  curser 

•  Curser  inputs:  up,  down,  left, 
right,  home,  EOL,  EOS 

•  Scroll  up,  down 

•  Requires  +5  volts  at  1 ,5  amps, 
and  -12  volts  al  30  in  A 

•  Board  only  $39.00;  with  parts 
$145.00 


MODEM 


Part  no.  109 

•  Type  103 

•  Full  or  half  duplex 

•  Works  up  to  300  baud 

•  Originate  or  Answer 

•  No  coils,  only  low  cost  com- 
ponen  ts 

•  TTL  input  and  output-serial 

•  Connect  8  ohm  speaker  and 
crystal  mic.  directly  to  board 

•  Uses  XR  FSK  demodulator 

•  Requires  +5  volts 

•  Board  $7.60;  with  parts  S27.50 
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Mention  pari  number  and  description.  For  parts  kits  add  "A"  to  part  number.  Shipping  paid  for  orders 
accompanied  by  check,  money  order,  or  Master  Charge,  BankAmericard,  or  VISA  number,  expiration 
date  and  signature.  Shipping  charges  added  to  CO.D.  orders.  California  residents  add  6.5^  for  tax. 
Parts  kits  include  sockets  for  all  ICs,  components,  and  circuit  board.  Documentation  is  included  with 
all  products.  Dealer  inquiries  invited,  24  Hour  Order  Line:  (408)  374-5984,  g21 
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Do  Biorhythms 


Really  Work? 


HP-55  program  you  can  use 


Do  you  know  what  is 
meant  by  biorhythm? 
This  article  describes  a  basic 
method  to  compute  the  val- 
ues for  calculating  your  bio- 
rhythms. A  flowchart  and  a 
program  for  the  HP-55  pro- 
grammable calculator  are  pro- 
vided. You  should  be  able  n> 
use  this  information,  rewrite 
it  for  other  calculators,  or 
develop  a  program  for  your 
micro.  If  you  haven't  been 
exposed  to  this  fascinating 
subject  .  .  .  hang  in  there,  and 
I'M  tell  all! 

The  word  biorhythm  liter- 
ally means  movement  charac- 
terized by  regular  recurrence 
of  beat,  or  a  pattern  of  this, 
in  living  things.  In  a  more 
strict  sense,  it  means  the 
study  of  biological  cycles  of 
man.  Proper  understanding 
and  use  of  these  cycles  may 
help  you  plan  for  future 
events  and  forecast  good  days 
and  bad  days.  It  is  one  of  our 
newer  scientific  disciplines 
and  concentrates  on  three 
natural  cycles  that  influence 
our  physical,  emotional,  and 
intellectual  actions  or  behav- 
ior patterns. 

Scientists  slate  that  our 
biological    cycles    are   set   in 

jS  no 


motion  at  birth.  From  then 
until  death,  we  are  influenced 
by  these  three  cycles.  (More 
are  acknowledged,  but  bio- 
rhythm study  seems  to  be 
limited  to  these  three.)  The 
physical  cycle,  requiring  23 
days,  is  said  to  affect  such 
things  as  strength,  speed,  re- 
sistance to  disease,  coordina- 
tion, and  other  bodily  func- 
tions, (It  is  easy  to  under- 
stand why  this  is  one  of  the 
more  popular  cycles!)  The 
emotional  cycle  has  a  period 
of  28  days  and  is  given  reign 
over  our  mental  health, 
mood,  creativity,  sensitivity, 
and  our  perception  of  our- 
selves and  others.  Last  is  the 
intellectual  cycle,  which  re* 
quires  33  days  to  be  com- 
pleted. It  affects  our  ability 
to  recall  memorized  facts,  to 
learn,  to  be  logical,  and  to 
analyze. 

When  the  three  cycles  start 
at  birth,  they  start  at  a  zero 
reference,  or  baseline,  and 
proceed  on  a  positive  slope 
on  the  positive  half  of  the  full 
cycle.  Halfway  through  the 
cycle,  they  return  to  the  base* 
line  and  enter  the  negative 
half  of  the  cycle.  At  the  end 
of  the  negative  portion  of  the 


cycle,  the  zero  reference  line 
is  crossed  again,  and  the  pro- 
cess will  then  repeat  itself. 

There  are,  therefore,  three 
main  parts  to  consider:  the 
positive  half  cycle,  the  nega- 
tive half,  and  the  zero  refer- 
ence. The  theory  states  that, 
during  the  positive  portion, 
all  capacities,  energies,  tal- 
ents, and  skills  will  be  en- 
hanced. The  negative  portion 
is  described  as  a  rehabilitation 
period  during  which  all  attri- 
butes of  the  rhythms  are  of 
reduced  magnitude.  When 
any  cycle  crosses  the  zero 
reference  line,  that  day  is 
referred  to  as  a  critical  day.  It 
is  during  this  period  that  we 
are  most  likely  to  experience 
accidents,  physical  harm, 
arguments,  depression,  inabil- 
ity to  learn,  poor  judgment, 
etc.  All  would  depend  on  the 
cycle  or  cycles  involved. 

It  is  possible  to  have 
single,  double,  and  triple  criti- 
cal days.  Double  critical  days 
are  to  be  approached  with 
extra  caution.  Such  days 
occur  when  two  cycles  cross 
the  zero  reference  line  on  the 
same  day.  They  may  both  be 
on  a  negative  slope  or  on  a 
positive  slope,  or  one  may  be 


positive  while  the  other  is 
negative.  So  far  as  I  know, 
there  seems  to  be  no  evidence 
to  indicate  a  need  to  differen- 
tiate between  the  three  types. 
Triple  critical  days  occur  at 
birth  and  once  every  21,252 
days,  when  all  three  are  on  a 
positive  slope.  So  you  can 
expect  to  be  "born  again'1 
every  58  years  and  67  days. 
By  the  way,  the  number 
21,252  is  derived  from  the 
product  of  the  three  cycles. 

Without  going  into  detail 
beyond  the  scope  and  intent 
of  this  article,  it  should  be 
noted  that  a  great  number  of 
well-documented  cases  have 
been  recorded  to  support  the 
biorhythm  theory.  Airplane 
crashes,  train  wrecks,  auto- 
mobile accidents,  and  other 
tragedies  have  occurred  in 
very  abnormal  numbers  when 
the  responsible  people  had 
critical  days.  Theory  tells  u 
to  use  extra  caution,  self- 
control,  and  restraint  on  criti- 
cal days.  Expect  thing?  to  be 
subnormal  on  the  negative 
half  cycle.  You  may  not  beat 
world's  records,  but  you  will 
do  your  best  during  the  posi- 
tive half  of  the  cycle,  espe- 
cially if  two  or  all  three 
cycles  are  so  positioned.  All 
other  days  will  be  "mixed." 
I'll  get  to  more  about  these 
later  in  the  article. 

Now  let's  get  to  the  pro- 
gram itself.  The  theory  states 
that  we  complete  a  physical 
cycle  every  23  days,  an  emo- 
tional cycle  in  28  days,  and 
our  intellectual  cycle  requires 
33  days.  It  also  states  that  all 
three  start  in  phase  at  birth 
on  the  positive  slope.  It  is 
obvious  that  the  three  will 
immediately  start  to  go  out 
of  phase  with  each  other. 
Thereafter,  the  composite 
biorhythm  situation  will  vary 
from  day  to  day.  Small 
numerical  values  for  each  of 
the  cycles  would  seem  to  be 
the  best  method  to  appraise 
them- 

In  order  to  arrive  at  some 
suitable  numerical  value,  we 
must  first  divide  the  total 
number  of  days  alive  (TDA) 
by  the  number  of  days  in  the 
rhythm  cycle  of  interest.  For 
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Figm  J.  HP-55  blorhythm  program. 


example,  if  the  TDA  = 
10,000,  and  we  are  interested 
in  the  physical  cycle  (23 
days),  the  result  would  be 
10,000/23  =  434.78+.  In  this 
case,  the  person  would  have 
lived  through  434  complete 
physical  cycles  and  is  into  the 
current  cycle  by  .78+.  It  is 
this  fraction  of  a  cycle  that 
we  are  interested  in.  To  con- 
vert this  decimal  number  to 
degrees,  we  multiply  it  by 
360,  the  number  of  degrees  in 
one  complete  cycle.  This 
yields  approximately  281 
degrees. 

With  this  figure,  we  can 
see  how  far  into  the  cycle  we 


are,  but  the  figure  is  awkward 
and,  for  some,  would  be  hard 
to  position  in  the  mind.  If, 
however,  we  now  take  the 
sine  of  that  angle,  we  arrive  at 
-.98.  This  final  figure  gives  us 
magnitude  and  polarity  in  a 
very  succinct  way.  By  using 
the  sine  of  the  resultant 
angle,  the  numerical  value 
wilt  start  at  zero,  increase  to 
+1-00  at  the  top  of  the  posi- 
tive half  cycle,  decrease  to 
zero  at  180  degrees  (a  critical 
day),  drop  to  -1.00  at  270 
degrees  (the  negative  peak), 
and  return  to  zero  at  360 
degrees  for  another  critical 
day  and  the  start  of  another 
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Fig.  2.  Biorhythm  flowchart. 


1.  Enter  the  program. 

2.  In  the  run  mode,  store  "360"  in  memory  register  number  2. 

3.  In  the  run  mode,  store  23  in  memory  register  number 3, 

4.  In  the  run  mode,,  store  28  in  memory  register  number  4. 

5.  Jn  the  run  mode,  store  33  in  memory  register  number  5, 

6.  Enter  total  days  alive  0*DA)  in  the  x  operating  register. 

7.  Press  BST  to  place  the  program  pointer  to  the  start  of  the  program. 
3.  Press  R/S  to  obtain  the  physical  value, 

9,  Press  R/S  to  obtain  the  emotional  value, 

10.  Press  R/S  to  obtain  the  intellectual  value, 

1 1.  Press  R/S  to  obtain  the  average  reading  of  the  P,  Ef  and  f  values. 

12,  For  the  next  day  reading  and  subsequent  days,  repeat  steps  8 
through  1 1 .  The  program  automatical (y  increments  the  TDA  value  by  1 
after  each  set  of  readings. 

Fig,  3.  The  procedure.  Note:  If  you  forget  what  day  you  are 
reading,  you  may  obtain  the  current  TDA  figure  by  simply 
recalling  memory  number  7.  This  may  be  done  at  any  time 
without  affecting  the  integrity  of  the  program, 


cycle, 

The  math  may  be  simpli- 
fied to:  sine(TDA  x 
360/number     of     days     in 

cycle).  This  is  true  because 
the  sine  of  x  degrees  or  any 
multiple  of  360  +  x  degrees 
would  give  the  same  result. 
This  method  saves  steps. 
Using  this  formula  and  the 
10,000  TDA  figure,  the  emo- 
tional value  would  be  +.78 
and  the  intellectual  value 
+.19.  These  figures  provide  us 
with  a  mathematical  evalu- 
ation for  each  of  the  three 
cycles  for  one  particular  day. 
They  do  not  tell  us  whether 
the  slope  is  positive  or  nega- 


To  find  this  out,  we  must 
take  a  second  set  of  readings 
for  the  following  day.  In  this 
case  the  TDA  would  be 
10,001,    the    physical    value 


-,89,  the  emotional  value 
+.90,  and  the  intellectual 
value  +37.  If  we  compare 
these  figures  with  the  previ- 
ous day,  it  becomes  evident 
that  all  three  are  increasing  in 
value.  The  P  value  is  becom- 
ing less  negative,  the  E  value 
will  reach  its  peak  value  of  1 
in  two  days,  and  the  I  value  is 
on  the  way  to  a  positive  peak. 
The  program  (Fig.  I)  auto- 
matically increments  the 
TDA  value  by  1  each  time  a 
set  of  readings  is  calculated 
with  the  above  formula.  With 
this  program,  you  can  obtain 
a  set  of  readings  for  a  given 
day  and  for  succeeding  days 
as  far  in  the  future  as  you 
like.  A  linear  plot  of  these 
values  will,  of  course,  result 
in  a  perfect  sine  wave. 

One     additional     "refine- 
ment"  has  been  added  to  this 


111 
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program.  It  is  my  personal 
opinion  that  it  is  the  totality 
of  all  forces  acting  upon  a 
person  that  best  describes  his 
situation.  Which  is  to  say  that 
many  factors  in  addition  to 
biorhythms  affect  our  overall 
well-being.  Those  factors  are 
not  to  be  dealt  with  here,  but 
I  felt  that  an  average  of  the 
three  values  might  be  the  best 
expression  of  this  concept. 
For  this  reason,  the  program 
will  also  provide  an 
average  reading  for  each  day, 
after  the  separate  readings 
have  been  displayed.  With  the 
average  reading,  we  can  give  a 
value  to  a  Hmixed  dayM  and 
give  it  an  overall  rating.  It  is 
very  interesting  to  watch  the 
cyclic  gyrations  of  these  aver- 
age figures.  Unlike  the  other 
cycles,  the  frequency  and 
magnitude  are  constantly 
varying  and  might  deserve 
greater  study. 

As  previously  mentioned, 
the  critical  day  happens  when 
the  cycle  passes  through  the 
zero  reference  line.  This  will 
occur  when  the  slope  is  nega- 
tive (going  from  the  positive 


half  cycle  to  the  negative 
half)  and  when  the  slope  is 
positive.  This  should  be  indi- 
cated by  zero,  but  on  the 
HP-55  with  this  program,  you 
get  things  like  -3 J  8927540  x 
l<>9  an(j  other  weird  figures 
close  to  zero  but  not  abso- 
lute. This,  I  believe,  is  due  to 
inherent  limitations  of  accu- 
racy. It  should  also  be  noted 
that  a  critical  day  occurs  not 
only  at  the  end  of  a  cycle  but 
also  at  the  half-cycle  point. 

In  the  case  of  the  emo- 
tional cycle,  this  would  be  at 
the  14-  and  28-day  points  and 
doesn't  cause  a  problem.  The 
P  and  I  values  do,  because 
half  of  23  is  11.5  and  half  of 
33  is  16.5.  For  this  reason,  on 
these  two  rhythms,  every 
other  critical  day  point  will 
not  be  indicated  by  zero  (or  a 
figure  very  close  to  it),  but 
rather  will  be  indicated  by 
two  contiguous  days  of  low, 
equahbut-opposite  polarity 
values.  J 4  and  -.14  are  good 
examples.  How  do  we  inter- 
pret this  condition?  For  the 
moment,  let  us  assume  that 
birth   occurred   at    12   noon. 


Presumably,  the  critical  point 
of  each  critical  day  would 
then  be  at  noon.  This  is  fine 
for  the  emotional  cycle,  but 
in  the  case  of  the  other  two, 
we  are  forced  to  assume  that 
the  critical  time  of  the  half- 
cycle  critical  day  is  posi- 
tioned Vi  day  after  the  birth 
hour.  In  this  example,  that 
would  be  at  12  midnight, 
splitting  two  days.  In  any 
event,  you  may  assume  that 
the  critical  day,  under  these 
conditions,  resides  between 
the  two  low,  equal-but- 
opposite  polarity  values. 

One  problem  with  this 
subject  is  the  task  of  deter- 
mining the  TDA  figure.  You 
can  do  this  by  counting  the 
number  of  days  in  your  first 
partial  year  of  life*  To  this 
add  all  the  normal  365-day 
years  and  the  366-day  leap 
years  plus  the  number  of  days 
in  the  current  year,  Or  you 
can  use  one  of  several  "Days 
Between  Two  Dates"  pro- 
grams, such  as  the  one  in  the 
HP-55  mathematics  programs 
booklet.  Texas  Instruments 
also  have  a  similar  program 


for  their  calculators.  However 
you  calculate  it,  be  sure  to 
make  a  note  of  the  date  and 
TDA  figure*  For  future  calcu- 
lations, you  then  need  only 
add  the  intervening  days. 

A  flowchart  (Fig,  2)  is 
included  in  this  article  in 
hopes  that  it  will  be  of  assis- 
tance to  those  of  you  who 
own  microcomputers,  I  be- 
lieve that,  with  proper 
graphics,  you  should  be  able 
to  display  each  cycle  for  a 
month  at  a  time  and  all  three 
with  colors  to  represent  each* 
The  flowchart  should  also 
help  those  with  program- 
mable calculators  of  divergent 
operations. 

So  there  you  have  it  —  a 
rather  uncomplicated  pro- 
cedure to  obtain  easily- 
understood  numerical  values 
for  biorhythm  cycles.  For 
greater  depth  of  interpreta- 
tion, I  suggest  the  local 
library  or  a  small  investment 
in  one  or  more  of  the  books 
available  on  the  subject  » .  . 
which  is  to  say  -  don't  ask 
me;  1  just  wrote  the 
program!  ■ 
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Compact  —  High  Performance 

LOW  COST  KIT  - 

Sensitivity  under  .15  utf  SINAD 
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available  soon 
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Electronic  Signal  Products,  Inc. 

2250  G  Landmeier  Rd.,  Elk  Grove.  IL  60007  {31 2)  364-0080 


•  5  channels,  remote  switchable  •  6  pole 
crystal  filter  provides  better  than  75d&  adjacent 
channel  rejection  •  Image  rejection  better 
than  75  dB;  all  other  spurious  better  than  TOO 
dB  •  Audio  output  250  mW  •  Compact  — 
2.35  x  4  board,  ideal  for  pocket  receiver  or  can 
be  built  into  existing  equipment,  home-brew 
transceiver  •  Operates  from  8-20  VDC;  15  mA 
nominal  drain,  squelched 

Also  mod* It  for  29.  50,  220  and  440  MHz 
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23  ways  to 
help  assure 
your 

company's 
future. 


Our  country  and  your  company  de- 
pend on  new  ideas  College  framed 
minds  produce  new  ide.is  And  o  i 
leges  need  your  help  Wnteonyour 
company  letterhead  to  CFAEtor  23 
ways  companies  can  aid  colleges 
We  can  t  afford  to  run  out  of  ideas. 

Counc^  for  FrnancLAl  Ari  to  E<3uc*tnp*»  inc     1  *W 
&80£rfirtAwenue   N«*lfortL  NY  10019  J|C 

A  f\iWic  Service  of  Tnts  Magazine 
&  the  Advert  hi  aq  Council 


Make  America  smarter. 
Give  to  the  college 
of  your  choice. 
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AN  ADVANCED  CONCEPT  IN  2M  FM 


Edgecom  Inc.  proudly  presents  a  totally  new  concept  in  amateur  radio:  SYSTEM  30 00 A  —  a  microcomputer-based 
two-meter  FM  transceiver  that  provides  you  with  operational  flexibility  found  in  no  other  transceiver  Some  of  the 
extraordinary  features  of  SYSTEM  3000A  are: 

•  TWENTY  FRONT  PANEL-PROGRAMMABLE  PRIORITY  CHANNELS.  Just  dial  in 
the  frequency  and  transmitter  offset,  press  the  Enter  Switch  and  you're  In  the  memory. 
A  battery  backup  is  used  to  retain  the  memory  when  power  is  removed. 

•  DUAL  BUILT-IN  SCANNERS,  One  for  automatically  tuning  the  the  band  in  one  or 
four  MHz  bands,  the  other  for  scanning  the  priority  channels*  Adjustable  pause  from 
3-10  sec* 

•  PRIORITY  CHANNEL  MONITOR  so  you  can  operate  on  one  frequency  while 
periodically  monitoring  one  or  more  priority  channels. 

•  ANY  TRANSMITTER  OFFSET,  In  addition  to  the  standard  ±600  kHz,  SYSTEM 
3000A  can  be  front-panel  programmed  to  provide  any  transmitter  offset  from  5  kHz  to 
4  MHz. 

•  ADVANCED   PLL   SYNTHESIZER   covers  144-147.995  MHz  in   5  kHz  steps  with 
electronic  push-button  (two-speeds)  tuning. 

•  25  WATTS  OUTPUT.  Selectable  High/Low  power  output  with  adjustable  low  power. 

•  FULL  TWO-YEAR  WARRANTY.  Every  SYSTEM  3000A  is  warranted  to  be  free  from 
defects  for  two  years,  and  it  is  American  made  so  servicing  is  no  problem. 

•  VERY  COMPETITIVELY  PRICED-$549. 


For  more  details  on  these  and  the  many  other  fine  features  of  SYSTEM  3000A,  see  one  at  selected  dealers  or  write 
or  phone  for  a  brochure, 


Edgecom  Inc. 


2909  OREGON  CT.-A3 
TORRANCE  CA  90503 
(213)  5334)433 
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Terry  Johnson  WB4PQH 
1 4 03  Chambers  Street 
Roqersviile   TN  37857 


From  CB  To 
Amateur  Radio 


article  for  CB  acquaintances 


Out  of  the  noise  of  chan- 
nel    19    at    rush    hour 
comes: 

''Breaker  for  local  infor- 
mation," 

Pause.  Your  radio  emits  a 
curious  garble  of  voices,  none 
of  which  seem  interested  in 
helping  the  breaking  station. 

"Breaker,  19,  for  local 
info." 

Well,  the  noise  level  is 
about  S9r  but  he's  coming 
over  it  okay,  so  he  must  be 
dose  by.  You  squeeze  the 
DI04. 

"Go  ahead,  local  info 
breaker.  This  is  KIY347Q 
base." 

"Thanks  for  the  come- 
back. This  is  KGY8  (garble) 
.  .  .  on  the  bypass  near 
(squeeeeeel)  ...  of  fuel*  Can 
you  lay  a  landline  to  a  service 
stfHOWBOUT  YE 
HODDOBBER!  HOWBOUT 
THAT  HODDOBBER  ONE 
TIME!  BREAKER  BROKE!) 
, . .  if  you  will?" 

Hmmmmm  —  you  tell  the 
mobile  to  stand  by  while  you 
look  for  a  clean  channel.  You 
try  channel  9: 

11  . ,  *  and  111  talk  on  any 
channel  1  want  to!" 

So  much  for  that.  Try  the 
mobile  again  on  19.  You 
know  he's  coming  back  to 
you,  but  you're  catching 
40-channel  bleedover  from 
11  Half  watt,"  whose  radio 
certainly  is  not  two  blocks 
away.  Now  you're  getting 
steamed,  but  all  you  can  do  is 
call  a  service  truck  and  hope 
for  the  best. 


Sound  familiar?  You  bet  it 
does.  Serious  CBers  have  been 
grappling  with  such  problems 
since  the  CB  boom  caught  on 
a  few  years  ago,  and,  with  the 
new  sunspot  cycle  beginning 
soon,  no  relief  is  in  sight. 
Forty  channels  won't  ease  the 
situation  much,  either  What's 
the  serious  CB  enthusiast  to 
do?  If  you  think  I've  got  the 
answer,  you're  right. 

The  answer  is  ham  radio. 
Now,  hang  on.  Before  you 
put  down  these  hallowed 
pages  and  decide  to  watch  a 
"Star  Trek"  rerun,  reflect  for 
a  moment.  Everyone  knows 
ham  radio  operators  are  an 
elite  group  of  electronic  wiz- 
ards possessing  thousands  of 
dollars  worth  of  electronic 
gear,  who  magically  read 
sense  into  a  curious  chirping 
known  as  Morse  code.  Right? 
Wrong. 

I  know  hams  who  barely 
know  one  end  of  a  diode 
from  the  other.  But  it's  no 
matter;  their  interest  is  in 
communicating.  And  com- 
municate one  can.  I  confess 
to  deriving  not  a  little  satis- 
faction from  an  incident  a 
few  weeks  ago,  1  was  chatting 
with  a  fellow  in  Knoxville 
about  60  miles  away  on  2 
meter  FM,  and  stopped  at  a 
gas  station  frequented  by  a 
lot  of  local  CBers.  The  at- 
tendant, an  old  CB  buddy  of 
mine,  got  curious.  I  explained 
to  a  growing  crowd  that,  sure, 
he  was  in  Knoxville,  and  sure, 
he  was  running  a  2-Walt 
walkie-talkie,  and  sure,  I  was 


running  10  Watts,  and  no, 
this  is  not  unusual  at  all.  I 
was  even  obliged  to  open  the 
trunk  to  demonstrate  the  ab- 
sence of  a  linear.  {I  con- 
sidered making  a  phone  call 
from  the  car,  but  one  doesn't 
want  to  overdo  it.) 

OK,  ham  radio  is  great, 
you  say,  but  the  code  . .  - 

Ah,  yes,  the  code.  The 
bane  of  every  would-be  ham 
since  Marconi.  Consider  this: 
A  five-year-old  boy  passed 
the  fjve-words-pcr-minutc 
code  test  last  year.  Even  more 
incredible,  so  did  I.  Under- 
stand, I'm  no  expert  at  any- 
thing, just  an  old  CBer  who 
decided  to  get  into  ham  ra- 
dio. I  did  it.  You  can  do  it.  A 
year  ago  the  code  sounded  to 
me  like  it  does  to  you  - 
incomprehensible. 

Radio  theory?  As  a  serious 
CBer,  you  have  a  good  head 
start  here.  Granted,  it  takes 
some  study  of  theory  and 
regulations  to  pass  the  writ- 
ten test,  but  excellent  help  is 
available. 

Actually,  there  are  four 
hurdles  to  clear  to  become  a 
ham.  You  just  cleared  the 
first  by  being  interested 
enough  to  read  this  far.  Then 
there  are  the  code  and  the 
written  tests.  But,  and  I  speak 
from  experience,  the  most 
difficult  hurdle,  by  far,  is 
getting  started.  Decide  to  do 
it  now. 

In  my  opinion,  your  first 
goaJ  should  be  a  Technician 
ticket.  It  permits  voice  work 
as  well  as  Novice  code  privi- 


leges on  the  HF  bands.  It 
requires  the  five-words-per- 
minute  code  test  (remember 
the  five-year-old  kid?)  and  a 
multiple-choice  test  on  gen- 
eral radio  theory  and  regula- 
tions. Here's  what  you  get  in 

return: 

I.Alt    amateur    privileges 

on  6  meters  (50  megahertz) 

and  higher  frequencies.  This 

includes  the  fascinating  world 

of  2  meter  FM  and  repeaters. 

A  kilowatt  is  legal,  but  a  few 

Watts  will  do  fine. 

2,  CW  (code)  privileges  on 
parts  of  80,  40,  15,  and  10 
meters  (250-Watt  limit  for  all 
hams  in  your  band  segment). 
A  few  Watts  will  work  the 
world, 

3,  Fun  and  friends.  You 
will  find  a  large  number  of 
people  on  the  air,  eager  to 
help  you  with  any  problems. 
Incidentally,  never  have  I  felt 
put  down  or  ill  at  ease  since 
becoming  a  ham.  You  may 
have  heard  that  hams  look 
down  on  CBers;  that's  not 
true  in  my  experience.  Hams 
need  you. 

4,  Lots  more.  Ham  radio  is 
forever  new.  New  bands,  new 
modes,  new  rigs,  new  tech- 
nology, amateur  TV,  tele- 
type, satellite  communi- 
cation, and  more  to  come. 

5,  Satisfaction,  Nothing 
helps  the  old  ego  like  setting 
a  goal  and  then  reaching  it. 

OK,  here's  what  to  do. 
Turn  to  the  rear  of  this  maga- 
zine, and  you  will  find  that 
its  editor,  Wayne  Green,  has 
paved  the  way  for  your  entry 
into  ham  radio.  73  Magazine 
offers  code  and  theory  tapes 
at  low  prices  to  help  you  get 
your  ticket.  Now  there's  a 
right  way  and  a  wrong  way  to 
do  anything.  Thousands  of 
hams  learned  the  code  the 
wrong  way,  including  me.  Be- 
lieve me,  these  tapes  will  save 
you  a  lot  of  grief  later  on. 

So  get  started.  There's  a 
wide  world  of  fun  out  there 
in  ham  radio,  and  we  need 
you  to  be  a  part  of  it.  There 
are  thousands  of  ham  radio 
clubs  conducting  code  and 
theory  classes.  Join  one.  Or- 
der your  tapes.  It  sure  beats 
putting  a  pin  in  old  Half- 
watt's  coax.  ■ 
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HY-GAIN*S 
MODEL  269 

Continuously  loaded  VHF  antenna,  designed  for  portable 
and  walkie-talkie  applications.  Constructed  to  withstand 
rough  handling,  completely  insulated  with  special  vinyl 
coating,  it  can  be  bent  at  ail  angles  without  destroying  or 
cracking  protective  finish.  Cannot  be  accidentally  shorted 

RUBBER  DUCKIES 
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No.  274 
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No,  228 
No,  273 


Fits  Standard,  Motorola,  Hy  Gain  . 

BN  E  Base 
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"F"  Bas  &  Wilson  2  Watt  &  Tempo 
SO  239  Base.  Kenwood.  Drake 


.  $8.00 
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Linear  Amplifier  479 

6M  Transverter  239 

2M  Transverter  275 

External  VFO  125 
Speaker  25 

Speaker /Patch  64 

Cooling  Fan  1  8 

RF  Proc.  Early  101  EE  79 

600  H*  CW  Fitter  40 

AM  Filter  40 

DC* DC  Converter  (EXJ  50 

BF  Proc.  Late  101  EE  79 

FT101  Service  Manual  25 

80-10  M  XCUR  40W  Pep  499 
SOLID  STATE  TRANSCEIVERS 

1  60- 1 0  M  40W  PEP  559 

160  10M  40W  PEP  750 

1  60  1  0M  240W  PEP  769 

160-1QM  240W  PEP  935 

ACCESSORIES 
52  Low  Pass  Filter  34 
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Phone  Patch  49 
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VFO  125 
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$315 
315 
315 
315 

30 
30 

30 

30 

$1299 

1149 

1149 

1116 

40 

40 

40 

125 

60 
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For  all  you  hams  with  little  cars  . . . 

3&>   We've  got  the  perfect  mobile  rig  for  you. 


»• 

L 
III 


4Q 


■  41 


kH 


■It 


The  Altai  210s,  at  215*  measures  only 
$W'  wide  *  S\V  deep  x  arty  JV  high.  v*t 
the  above  pbotof  rajph  shows  how  easily  the 
Atlas  tmsHDehhir  fltt  into  a  compact  car 
And  there's  pieorr  **  run  to  spare  for 
VHF  fear  aad  other  airjeeeonf  equipment 
With  the  exclusive  Alia*  plug-in  design, 
you  can  slip  your  Alias  in  and  out  of  yaor 
car  lint  matter  uf  wjcond*.  All  crninecttiwls 
are  rrmdo  auinnwtlcdlly. 

BUT  OONT  LET  THE  SMALL  SIZE  FOOL 
TOW 

E*W  though  the  Atlas  210*  and  2 15*  tfafts- 
««***  are  lee*  theft  ball  the  so*  aad 
weight  of  other  HF  tran*ca*v*rt.Tha  Alias 
a  truly  e  jpsJit  in  pi>rf nrmanca. 

ZOO  WATTS  POWEt  BATING! 

This  power  level  in  b  level)  ptiund  I  rani- 
eel  vnr  lw  Inerodlbltr  bill  true.  A  lie 9  iranih 

ccivurrt  k^g  you  nil  lliu  tnUL  power  you  need 
to  wurL  ilia  world  t*H ref ooi .  Signal  roparm 


cijuctHiitrj  refln  *  8 real  iurpritfl  ^t  the  ltf> 
mil  strength  in  rein  lion  to  thi>  pciwpr  mUflg. 

FLU,  I  BAND  COVE1AGE 
The  2i0x  cover*  itH»  meters,  while  the 
215s  cowr*  15-100  meter*  Adding  the 
Atlas  Modal  IOk  Crystal  Oactflalar  provides 
grmid)  increased  frequency  enveraga  fur 
MARH  nrtd  network  operation. 

NO  TRANSMITTKH  TUNING  OR 
LOADING  CONTIOLS 
with  Atlas'  total  Wuedbandlna; ,  With  your 
Altai  you  gel  iotianl  QSY  and  bend  cbofaje. 

MOST  AO V ANLID  STATE  OF  THE  AIT 

SOLID  STATE  DESttN 
aeX  nrj>  accounts  for  its  light  weight,  hot 
aaau  rn»  you  years  of  too  performance  and 
trouble  Tree  operating  pleasure 

PLUG4N  CERCtltT  BOARDS 

aad  modular  iLiwn  provklos  for  ease  of 

servicing. 


!■>>» 


|.' ,'ftfl^w 


nr 


- 


— 


— 


b*i*i-jb- 


III    t(  in    m  i I  ml  in} 

I  *  '*0*  Ei-.i  anP 

r  MP'    ■*•  *  *r     Ttpi-rii  ■■  * 


••urn  ■»  *»  *►'**  "i 


SUnPH)fl   TO  flHY  DTMtP 
FiLlLn  I:iiinh  hNnwn 
r. !    I   i  ■ ',  I  i  *J, 


EXCEPTIONAL  IMMUNITY  TO  5THONG 
SIGNAL  OVER  1X1  AD  AND  CROSS  MOD- 
ULATION. Thn  n*  elusive  front  end  doslgn 
in  the  receiver  allows  you  la  operate  closer 
in  frequency  lo  strong  neighboring  signals 
than  yon  have  ever  experienced  before  If 
you  have  not  yet  operated  an  Adas  trans- 
ceiver in  a  crowded  band  and  compared  il 
with  any  other  receiver  or  transceiver ,  you 
huvoa  real  thrill  coming 


A  VYOftlU  WIDE  DEALEX  NETWOHK  TO 
SERVE  YOU, 

VVhnuW  yqy're  driving  a  Honda  in  Kansas 
City  or  e  Mercedes  Benz,  m  West  Gormany. 
thrrr's  an  Atlas  dealer  near  you, 

\ll*«  2tOiof  21  Eii  sti'Yuu 

S,w  Hi«m-  tl*DO 

XCClSSOItl) 

vC  Cvmotp  1 10/220  V  XI  4*. 00 

rortabl*  AC  vu  |jply  1 1 0/22O  V  1 00  Wl 

Flut-in  Mofalk  Sit .  4*. 00 

I  04  One    I  tit  prvBtil.s  r»B\.0O 

bigiul  UJal  1  Hi-fi  0.  'J 2ft .00 


PHENOMENAL  SELECTIVITY 
The  exclusive*  B  pole  cry  Ma  I  ladder  filler 
used  in  Atlas  Iranscaivers  repreaents  a 
rcuipir  break thrcugh  in  filter  design,  with 
unprecedented  tLirt  wicctnrtty  and  ul- 
timate refeclion.  As  the  above  graph  stents. 
Ihk  filter  provides  a  6  db  bandwtdth  of 
27TJD  HetlE,  60  db  daw  [i  uf   irily  430f>  ||i 

ljl.I  ii  l..-i]iil\>ii|i]i  iiUuiK  'i.iKi  \{i>.z  U    .1    Hit 
rib  down!  Ultimnto  rajoniMM  Is  in  ov 

i:tO  db,  tt  ran  tar  than  lbs  measuring  limits 
of  mo*l  lest  ■Mjuipmoof 


For  tioznpleliF  dn tails  see  ymir  Atlas  dealer, 
or  drop  as  a  card  and  we'll  mail  yoo  a 
brochure  with  dealer  Hat. 


4f£&  ATLAS 

RADIO    INC. 


AMATEUR 
ANTENNAS 


1 1 


the  home  of  originals1 


SUPER   GAIN   MOBILES 

■ 


S2  ib  tfi  *•»  I/* 


l« 


STANDARD   GAIN 
MOBILES 

Two  Welti* 

'  VI  aneiptuet  —  14  db  i*m 

*  fipuiiB%f  waffle*— 543  fa  ie| 

■n 


swft  ii  wsonsnev-  1 1  l  ry£itii 
Psrtnir  rifting— ttj  witti  FM 

TWO  AND  SIK  MFTtX*— 

T1UNK   UP  «0UNT 
WDOiL  HFT 


Cft 


H  m«OHlr  na  Mfel  h)  erill.  \mr* 

lb  llWtint,    HIWKt    Vrnf.  V^    l? 

MIL  SPEC   BG-«  U    jnd    PL-7W 
Anlpnn*  mmtiHible  from  mounl 

Price;  J3J.J6 
WCBEL  Xll-iH 
iT  tntcm  mSuntS 


A  W0  nt  L  1 

ft^^,1  ^*    ieaaaBL 


-144 


sen  t«4 


ir  MIL  SPEC  p#»o 


on  inr  fWI 
f  Wneif   i" 

pT3 


HUSTLER 

"BUCK-eUSTr-R" 


MODEL  SF -3 

41"   Im  m*tPf    5/1  nSnl 
]  t  db  gnim  iiw  1  -4  wbw  mcbl 
ln-ii(p»*ed  *rth  H*-M  bis  to  In 
lew  mum  Df  ■  ■■*  u  itciHwi 

of    HwftS$f    fli0br<*    mauflU 


lp*itfth, 

[fHlbllR 


1FJ 


I 


9ptri!i9t|l 

«nd  tKim  tnacato  PL-aat 

V«r.  Uhr    JINTENN*. 

ROOf  MOUNT 

M00C I  UHT-1 

Fi»«  Ittnvnhl*  t*H.*lpt  for   1/4 

*i*»  opftsiMX)  qn  •?*»  fftQU*ncar 

aon  Mats  Sftj  «H*  Omrtiictisd 

Haas  •*  mt*  vat  ew- 
aw*,  iwioti  Mi  ik" 

hi  tr  a&sa4i 

gfxaa 


HBl  RtH 


AH  resnnators  aw  precision  wound  with 
optimized  design  for  each  band.  Assem- 
bly includes  17-7  PH  stainless  steel 
adjustable  tip  rod  for  lowest  SVVR  and 
banfl  ^'dge  marker.  Choose  for  medium 
or  bigii  power  operation. 


STANDARD  HUSTLER  RESONATORS 
Power  Rat  rod;  400  WiRs  SSB 


HH 


•  -,- 


Jj 


P-^*   S9O0 

DELUXE    MOSiLE     MOUPTTS 


0CM1 


£«T144 

Cm  bg  vtm 

nor  idmnf  caeeBitib  Wl 

•JT  colinwr  «nwnrt»   C*st  infUl 

'jlion  on  udf  w  •dev  ol  trunk  lip 
withuiil  dfillinv  Lomplrm  with 
I?  HlLSPtCffO-SS-UandPl-M*. 

PHSK  S41J0 


WODtL  Cfi  1« 

Lapi^Hmlm  i  m%  CQI-tM 

atiiit^' 

tt         Moyw    and   EriAW  eat  <«v 
ciudHS     ert»  f35.£Q 


VHr/UHF  *HTENN*^ 
TNUNK  LIP  MOUNT 
M0HEL  THf 

■w   yuvtiun  oh    irn  ■"» 

irwti  lit  bt  *oc  swj 

art  *^kj(Jrt  'lixnpm* 
Ma  **  ■***.  IT  *&»4J 
*V45S     P¥<4   Ji6  5* 


htocM 

Band 

Pricei 

RM-10 

10  meters 

$  6.50 

RM-1B 

IS  meters 

6.96 

RM-20 

20  maters 

7.30 

RM-40 

40  meters 

13.20 

RM-75 

76  meters 

15.50 

RM^BO 

80  meters 

I  s  .yb 

SUPER  HUSTLER  RESONATORS 
Power  Rating:  Legal  Limit  SSB 
Supevs  hava  widest  bandwidth 


htv 


M<xW 

RM-10S 
RM-15S 
flM-ZOS 
RM-40S 
RM-75S 
RM^OS 


Band 

1 0  meters 
1 5  meters 
20  meters 
40  meters 
75  meters 
80  meters 


Pricn 

$11*30 
12.65 
13.00 
15.50 
30.00 
30.40 


For  6-1 0-15-20-40-75*80  Meters 


55M 


QQl 


! 


f*id    b*bt    ppjmJ   lar    quKt 

•*»!•»■: "rMnfr-  of  r««-rHai[L'*i  >jr  *rr»Trp|  i 

Kii'AfC      '#!«!"    <]p€rj1in|,   <ni>T    II    "*ld 

4-Hicii  with  iMih«pr»'  n«»*i  fiulcb. 
vi  nwtl  nu  wrvr*  hi  l/l  wiw*iiFi0h 
4  irnbB  ■nt»nni  Sl»nNni  n«rl  b&st 
mm  V-»  OinHOt  t»  is  mobi>t  ««n 


HUSTLER 
MASTS 


The  Utffigfily  Choic*  of 
Thfowfhptrt   In*   Hfaritft 


•tSOMXroft 
STXiXL  CSS  STCEL 
KS-J 


STXiaLtlss  fTllL  aat4-  «ouirr 
roe  otciL  FENota  ou  sat 

FLAT  a-tiffFACE 
MOdfl   SSM'l 


k>> 


Htii*ih    lit.  .<       h^iI*- 
'iiaiijim      Aaaar**    ikki    #r4i> 
li'tii*      «t>iS*C      "h.»-"i,»..!"'.|       .k|i,irui 
inn*    ^urrflll.i*  -■•rtr  r*i h  *ity    !■  II*!'* 


TUl 

■0 


■  g*  trur*   i«J 

IT  RCV504J 
nsctnettsowo 

PrMi   $I4£S 


4rtm  IRQ 

tan  far  ymilXjmna  mp- 

nolei  —  »nrtin#i»fi 
hiLiUiiei    IT     RG5«U 
nibli   ind  cannctlnrs- 
■njr.ned  Pri»:  S17  JO 


rncitidci    I  ID'    *wti 


"* 


HODfL  atevi 
Cvni  mount  leeeee)  <n 

1"   t*gt*     liicLudH    l»" 
HwfMl  bull  Mm  SQ-H9 
conraclorf. 
tfSO 


MODEL  T«M-1 


Trunk  jrBOvi  mounl  in 
iialls  in  hnKlan  ana  of 

Cva   uiMtor  trunh   lid 
ntmg   h,iid*are    in 

dwded      f>,c«  sa.oo 


S1IIOEL  t  n 

Sail    niemtt   tempi*" 
inlti  m0Mi*bnu,  hsnrnan: 

Ptkb:  SB.70 


r"    j«-f<'*>ii»d 

wppurla  »nr  i»"*>ii«'  T»biii  inNiini 
"n-ciirfu    r|ifi*H     ijiu     itHi    (mi  k  ...(.i 
1H1I1   iTft  >-ntiun1>ii|  hiid^»r« 

Prrea:  tlt^O 
OUffK  ttlSCONMICT- 
1Bf\    STSPMUSS    STEEL 
WfrDEL  afr< 


•.    * 


■taja 

FEED  L«NE      -«n*  I****** 

.—       kA»wn       |H»PH«^nB«<CV       "«*»I|1W"II 
I'li+lrtirta    Hirr    iwi<i|.r.um    n<iiu    till  k  411 

41  im*  MIL  1NTC  f4  Hnwth  d4  *fj  •  ii  n 
tibli     5iijifiliitf    wilit    CDnrwrtnr*    ii 

ItLlkli    tW    4H*    Wllh    Bi»i    I"     fcdni**r 

Pr«*:Sf  J4 

WOO(  L  SS1IW   -    E*.'«i*     t •* 


F»  data  at 
•(  r«f  Una  li 


ffimjnhna, — Foifl    it 
iba%+  bata       Prm   122  00 

C*rrtr|  10     15     ?0     40  Met^i 
Onu  Hvrl  kar  C i*»i  Dm  lattmf  tor 


1 


44-14*1 


*■,  -i-«  uopM  i^trfi^  Haigrrt   til 
SVia    H  npicnjfii  p     |2I    ur   twtlf 
FflwaY  mi  O  WatE»  f  M    Wmiff 

«ury.j«l  l(»  Hl'll  nnunii  on  wprli 
li4  [l.pe  up  m  I  V  (JD  B02JM 
««.  «onKtP<         p,™   SST.6S 


Ljb«iI  na^Aifl 

DaiaJ»njrn  al  ill   braaent^    $Wlt 

IS  (n  L  w  hatter  it  ban*  nage* 

Hvijii*r  *  icHuiitrn  trap  ctavra 
"Spfilf"  «ir'LJd«t  (n  fllhurwise  um 
itlainpb^t  -cIch  lel^tricfi  aiiur- 
nj  »r:ufH*  and  pafmamnl  Irap 


MiJ-l 


MOl 


neal 

Saseej 

lo  Be  aau-Mi  aitamblr 
01  any  mull i  hand  vertical 
4nt*«na  h#*  %'<?*  Vuci  j i  rnp  I- 
•CC1P4  HM-7S  or  RM  rfrS  "'i^l  pi 
FFKmaicK  tor  7J  Tfn-jat  ooaratien 
fnarn  dttjrsd 

T do  Kaeini  on  t»  nwjia<i  Is  e»«a#- 
hajrw  ■pjia*-v 


Feet 


eaaaanpej  ^aiw 
wani    inuaad 

All  taction*  J9V  n««A  ■•!»    high 

UnfThj  21'  5* 
MODfl  a-iTV 


«nSSB  vCtt 

•  MHWtrrf    C*ftJ«d    rnrjunl    with    Di 
*.inoul  "tuiaii  «.y  mcP  mount  »rtt 

eaJWa 

W»ifht:  IS  ih* 

F>1H      SWrS 
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Now 


Yes,  now  I  COM  helps  you  steer  clear  of  all  the 
hassles  of  channel  crystals.  The  new  IC-22S  is 

the  same  surprising  radio  you've  come  to  know 
and  love  as  the  IC-22A,  except  that  it  is  totally 
crystal  independent.  Zero  crystals-  Solid  state 
engineering  enables  you  to  program  23  channels 
of  your  choice  without  waiting.  Now  the  ICOM 
performance  you've  demanded  comes  with  the 
convenience  you've  wanted,  with  your  new 
IC-22S,  Price:  $289.00 


lC-245  Transceiver 
The  VFO  Revolution  goes  mobile  with  the  unique,  ICOM  developed 
LSI  synthesizer  with  4  digit  LED  readout.  The  IC-245  offers  the 
most  for  mobile  on  the  market.  The  easy  to  use  tuning  knob  moves 
accurately  over  50  detent  steps  and  assures  excellent  control  as 
easily  as  steering  the  vehicle-  With  its  optional  adapter,  the  IC  245 
puts  you  into  all  mode  Operation  on  1  2V  DC  power  with  a  compact 
dash-mounted  transceiver.  In  FM,  the  synthesizer  command  fre 
quencv  is  displayed  in  5  kHz  steps  from  146  to  148  MHz,  and  with 
the  side  band  adapter  the  step  rate  drops  to  TOO  Hz  from  144  to 
146  MHz.  For  maximum  repeater  flexibility,  the  transmit  and 
receive  frequencies  are  independently  programmable  on  any  separa- 
tion. The  IC-245  even  comes  equipped  with  a  multiple  pin  Mole* 
connector  for  remote  control.  The  IC-245  is  a  product  of  the 
revolution  in  VFO  design,  from  its  new  sty  to  front  panel,  to  »ts 
excellent  mechanical  rigidity  and  Large  Scale  Integrated  Circuitry. 
Your  IC-245  will  give  you  the  most  for  mobile,    $499.00 


THE    NEW   ICOM  4  MEG,  MULTI-MODE,  2  METER  RADIO  -   IC 

ICOM  introduces  the  first  of  a  great  new  wave  or  amateur  radios, 
with  new  styling,  new  versatility,  new  integration  of  functions. 
You've  never  before  raid  eye*  on  a  radio  like  the  lC-2l1»_but  you'll 
recognize  what  you've  got  when  you  first  turn  the  single -knob 
frequency  control  on  this  compact  new  mode*.  The  IC-21 1  'S  fully 
synthesized  in  100  Hz  or  5  kHz  steps,  with  dual  tracking,  optically 
coupled  VFOs  displayed  by  seven-segment  LED  readouts,  providing 
any  aplit.  The  IC-21 1  rolls  through  4  megahertz  as  easily  as  a 
breaker  through  the  surf,  With  its  unique  ICOM  developed  LSI 
synthesizer,  the  IC  211  is  now  the  best  "do  everything"  radio  for  2 
meters,  with  FM,  USB,  LS8  and  CW  operation.     S749.0G 


Hold  it! 


Take  bold  of  SSB  with  in*** 
two  low  cost  twins  ICIW3  n*w  port4*hle  IC-202  and  KN502  put  it  within 
your  reach  *hr  never  you  are  Ycki  can  take  it  with  you  id  the  hill  top.  lh* 
highways,  or  the  beach  Three  portable  watts.  PEP  on  two  meters  or  six' 

Hello.  D3C  The  [COM  quality  and  excellent  receiver  characteristics  of  t  hi I 
pair  moke  bulky  converters  and  Urn  band  ngri  unnecessary  for  getting 
i  rted  in  SriH  VHF.  You  just  add  your  linear  amp,  if  you  wish,  connect  u> 
\\iv  Antenna,  and  UX1  With  the 202  you  may  talk  through  OSCAR  VI  and 
v  If  Even  trnnittieii"  ^vith  an  "up"  nKeJvjng  converts  The  IL%*50i2+  atntj 
lurly,  moke*  use  of  six  meter*  in  ways  that  you  would  hauealwuya  liked  but 
could  never  have  before  In  Tact,  there  are  $#  many  things  to  try.  it*  like 
opening  a  new  hand 

Take  hold  of  Single  Side  Band  Take  huH  of  some  excitement  Take  !*•» 


ic  joa 

1  Mtm  BSB  -  l  Hum  PEP  '  Tnm  N  Mmu  BJanh^r 
■v»n.  'ied  Dial  L>qN*  ■  Inrwrtal  aulffun  ■  2dG«Hr 
V  KQ  Turung  >■  1  44  0    '  **  2  -   7  Will  C  »  RlT« 


IC  ML? 
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TUFTS  SELECTED  TITLES  OF 
POPULAR  SAMS  PUBLICATIONS 


SECOND-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK 
(5th  Edition) 

by  Edward  M  Noli   Provides  all  the  study  material  nee-dud  to  pass  In©  FCC  second- 
class  radiotelephone  license  examination  (Elements  III  and  Ml).  All  material  I       I  led 
on  the  FCC  Study  Guide  arid  Ff&t&rence  Mafetfef  tor  Comm&ciet  Operator  Er&mlna 
Hon  Two  tests  are  included  to  simulate  the  aclual  eKarninaiion  448  pages;  5V»  it  flv^ 
softbound 
No.2tlll  t7.95 


THIRD-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK  (4th 
Edition) 

by  Edward  M.  Noli  Serves  as  a  practical  study  guide  for  the  aspiring  radio  operator  as 
well  as  a  ready  reference  for  (host*  working  In  the  field  Designed  as  a  study  aid  for 
obtaining  licenses  up  to  and  including  the  Radiotelephone  Thsrd-CJass  Operator  Permit 
with  Broadcast  Endorsement  this  newest  edition  contains  questions  and  answers 
similar  tc  those  given  on  the  *  iuai  examination  208  pages;  5W  *  8'  j  soft  bound 
NO.  21353  $5  95 


CMOS  COOKBOOK 

by  Don  Lancaster.  Tefla  ail  you  need  to  know  to  understand  and  profitably  use  this 
inexpensive  and  genuinely  tun  to  work  wHh  digital  logic  family.  Fust  an  explanation  of 
what  CMOS  is.  how  it  works,  and  how  to  power  it  plus  usage  rules,  state  testmg 
breadboardmg.  interface  and  other  basics  is  given  Then  a  minicalalog  of  over  i00 
devices  including  pmouts  and  use  des :  nptions  is  given  Subjects  covered  include  gate 
fundamentals  tn  state  logic,  redundant  'og*c  design  techniques  mufti  vibrators  non- 
volatile memory  techniques  nocked  JK  and  D  flip-flops,  counter  and  register  tech- 
niques ,  op  amps  a nalog  s w  rtc h ps  ph as  e  -  ic  r  ked  i oops  and  muc  h  more  A  m  u  st  tor  the 
student  hobbyist  teachers  technician  or  engineer  who  wants  '  n  about  CMOS 

Filled  with  practical  appiinaimns  416  pages;  BVk  *  8 'a.  softbound 
NO.  21399  $9.95 

IC  OP-AMP  COOKBOOK 

by  ivatfer  C  Jung  The  first  book  of  its  kind  to  be  published  Covers  not  only  the  basic 
theory  ot  the  IC  op  amp  in  great  detail  but  afsc  includes  ever  250  practical  circuit 
applications  iibef  ally  illustrated  Organized  mi o  three  basic  parts  introduction  to  the  IC 
op  amp  and  general  considerations  practical  circuit  applications  and  appendmes  ot 
manufacturers  reference  mater  rat  592  page  softbour 

No. 20969  $12  95 

IC  TIMER  COOKBOOK 

0  v  Waiter  Jung  Provides  an  excellent  introduction  to  the  field  ot  IC  limers  by  presenting 
a  collection  ot  various  circm  pes   useful  m  apptymg  the  deuces  Arranged  in  three 

parts   the  1i*st  part  gives  baste  and  generalised  Mtion   Pa't  II   The  applications 

section  is  the    meat    ot  the  book  am*  includes  over  TOO  different  circuits  for  a  wide 
range  of  uses  Part  III  contains  reproductions  ol  manufacturers  data  sheets  second- 
source  manufacturers  and  more  This  book  is  a  valuable  reference  for  ihe  hobbyist  the 
technical  or  engineering  student,  or  professional  288  pages   51?  »  01?  softbound 
No.  31416  S9.95 


TTL  COOKBOOK 

by  Donald  Lancaster    A  complete  and  detailed  guide  to  transistor -Transistor  logic 
I  TTL  J    Ei  plains  what  TTL  rs   how  it  works,  and  how  to  use  it    Discusses  practical 
applications  such  as  a  digital  counter  and  display  system  events  counter  electronic 
Stopwatch  digital  voiimeler  andadigrr.il :  a  c  ho  meter  336  pages,  5Tj  *8T,Jr  softbound 
No.  2t(>35  SB  95 


HOW  TO  BUY  &  USE  MINICOMPUTERS  &  MICROCOMPUTERS 

by  m  Sarofen  Jr  Discl  smaller  computers  and  shows  how  they  can  be 

used  m  a  variety  of  practical  and  recreational  tasks  in  Ihe  home  or  business  Eapis 
the  basics  o*  minicomputers  and  microcomputers    their  hardware  and  softwv- 
peripheral  devices  available  and  the  various  ptocjramming  languages  and  techniques. 
Includes  selection,  buying   and  programming  your  own  system  and  owes  detailed 
descriptions  of  currently  available  systems  240  pages;  B>*  x  1 1 ;  softbound 
No- 21351  S9  95 


MICROCOMPUTER  PRIMER 

W  Mrtche*  w^rfe  and  MichaH  Parole  Introduces  the  heginnfr-  to  the  basic  princ  ir 


RADIO  HANDBOOK  (20th  Edition) 

6y  Wtttiam  I  0n\  WBSAl  A  completely  updated  20th  edition  ot  the  famous  communica 
fions  handbook  thai  is  the  electronics  industry  standard  for  engmeers  technicians  a 
advanced  amateurs  Explains  in  authoriiaiive  detail  now  to  design  and  build  all  types  of 
f  adioccmmunications  equipment  Contains  greatty  enlarged  section  on  semiconductor 
and  IC  circuit  design  Includes  sab  design  and  equipment,  rtty  circuits,  linear  amplifiers 
both  solid-state  and  tube  lypes,  vhf  and  uhl  transmitters  and  converters,  as  well  as 
special  purpose  and  logic  circuitry   plus  completely  revised  chapter  on  electronics 
mathematics    lOflO  pages.  61*  x  &%;  hardbound 
No. 24032  $19  50 

HAM  AND  CB  ANTENNA  DIMENSION  CHARTS 

by  Edward  M  Net!,  W3FQJ  Tabulates  dimension  information  m  feel  and  inches  tor  all 

the  popular  antenna  configurations    Gives  data  for  dipoie  antennas    ouarter  wave 

verticals  Iwo-eiement  beams,  quads  triangles,  inverted  dipotes,  and  inweriod  vees 

includes  informalkm  for  cutting  transmission  fines  to  a  preferred  wavelength  dimen- 

stoning  phasing  lines  cutting  a  matching  ttub.  and  spacing  antenna  elements   64 

pages   6  »  9:  softbound 

No   24023  $2-75 

COMMERCIAL  RADIOTELEPHONE  LICENSE  QUESTION  & 
ANSWER  STUDY  GUIDE  (3rd  Edition) 

by  Ed  ward  M  Not  I  Prepares  t  ho  reader  to  take  the  ex  a  mi  nations  for  the  various  grades 
ot  radiotelephone  licenses  Emphasizes  those  subjects  that  are  moal  importamoi  most 
Ukely  to  be  misunderstood  The  Questions  are  representative  of  those  used  in  the  FCC 
examinations.  304  pages,  6  *  9  softbound 
No.  24033  $8-50 

RADIO  TRANSMITTER  PRINCIPLES  AND  PROJECTS 

by  Edward  M  Natl.  W3FQJ  Devoted  entirely  to  the  subteci  of  radio  transmitters  this 
book  is  a  helpful  gathering  of  modern  transmitter  principles,  ideas  circuits,  techniques 
and  learn -by- do  trig   projects    Covers  Bipolar  CW   and  AM  Transmitter  Circuits, 
Transistor  Tube  Circuits  Basic  Principles  of  SSB-DSS  Generalion  integrated  Circuil 
Fundamentals  VHF-VHF  CitcuJIs  and  Principles.  Frequency  Modulation   and  more 
320  pages.  5VV  x  6ft;  softbound 
No   24031  $6.95 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M  Noll   W3PQJ   Covers  practically  every  type  of  wire  antenna  used  by 

amateurs.  Gives  dimension-,    1. r.nfigurations.  and  construction  data  far  73  different 

antennas   plus  appendices  covering  construction  of  noise  bridges,  line  tuners   and 

data  on  measuring  resonant  frequency  velocity  factor,  and  swr  160  pages:  51"*  x  81  ?. 

softbound 

No.  2*006  15  50 

73  VERTICAL.  BEAM.  AND  TRIANGLE  ANTENNAS 

by  Edward  M  Noli  W3FOJ  The  second  nook  in  a  series  of  practical  antenna  consbur 

tion  and  design  methods  Contains  data  on  practically  all  types  used  by  amateurs  Not  a 

rehash  ol  previously  published  data  bul  a  compilation  of  the  authors  own  experiments 

with  vanous  antenna  configurations  The  73  different  antennas  have  all  been  built  and 

air-tested  by  the  author,  160  pages;  bVj  x  81  ■;,  sotibound 

No.  24021  I5.S0 
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FIRST-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK 
(4th  Edition) 

by  Edward  M  Noli  An  excellent  study  gufde  for  ihe  (irsrclass  radiotelephone  license 
examination.  Contains  all  the  material  needed  to  pass  Element  tVcif  the  FCC  examinri 
lion,  Including  alt  the  questions  and  answers  found  In  ihe  latesl  FCC  Study  Guide  Has 
three  simulated  examinations  presented  tn  the  multiple-choice  form  of  the  FCC  tests, 
as  wen  as  answers  and  evaluations  to  help  the  reader  Ijnd  his  weak  areas.  416  pages. 
5!i  <  8l>  softbound 
No.  21144  $7-»5 


rngunir  memory  mpul  output  interfaces  and  programs  The  important  characteristics 
of  several  well-known  microprocessors  are  given  and  a  chapter  is  included  on  pro- 
gramming your  own  microcomputer  224  pages:  51i  k  B'z.  softbound 
No,  21404  S7.95 


THE  8080A  BUGBOOK:  MICROCOMPUTER  INTERFACING 
AND  PROGRAMMING 

by  Peter  H  Rcny  David  G   Larsert,  and  Jonathan  A    Trtus  The  principles  concepts 
and  applications  of  an  9-oit  microcomputer  based  on  ihe  8080  microprocessor  IC  chip 
The  emphasis  is  on  the  computer  as  a  controller  Covers  the  lour  fundamental  tasks  of 
compute*  interfacing:  [1)  generation  of  strobe  and  device  select  pulses;  (2)  latching  of 
accumulator  ouipui;  (3)  acquisition  ol  input  data  by  the  accumulator;  (4}  generation  of 
iniB"upt  signals  to  the  computer   intended  10  help  develop  the  skills  needed  to  use  an 
B0B0  based  breadboard  microcomputer  system   $li  1  Q1?:  softbound 
No.  21447  S995 
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ARGONAUT 
#509 


AMPLIFIER 
=405 


imr 


ARGONAUT,  MODEL  509 

Covers  alt  Amateur  hands  10-80  meters, 
9  MH/  crvjidi  Wten  2.5  kHz  bandwidth  l  / 
shape  faetfcr  <P  6/50  dB  point s.  Pnvver 
required  12  15  VDC  Ga  1S0  mA  receive.  800 
mA  ftarmrnl  at  razed  output  Construction 
-ilummum  chassis.,  top  and  f*om  panH. 
molded  pLisiic  end  panels  Cream  from 
panel,  walnut  vinyl  top  and  end  trim.  S*re 
HVUD  AW  k  13"  x  7",  Wetght  6  lbs 

LINEAR  AMPLIFIER,  MODEL  405 

Cover*  all  Amateur  b^nds  10-80  mefan, 
50    wdlis    output    power,    continuous   sine 


Deafer  Programs 
NOW  Available 


wave,  RF  wattmeter  SWR  merer  Power 
required  13-15  VDC  $  8  Ap  max.  Construc- 
tion aluminum  chassis,  top  sad  front  panel. 
molded  plastic  side  panels.  Cream  from 
panel,  walnut  vinyl  top  and  end  trim.  Size 
HWD  4         n  7"  k8"    WeKjhi  7'    Un 

Argonaut,  Model  500 S359.00 

Linear  Amplifier,  Model  405  .  159.00 

Power  Supply,  Model  251 

(WMI  power  both  units)   .  .  .  .    «  85.00 

Power  Supply,  Model  210 

(Will  power  Argonaut  only}     .  .  30.00 


The  new  ultra-modern  fully  solid -state  TRITON  makes  operating  easier 
and  a  lot  more  fun.  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  hand*  with  the  flick  of  a  switch  and  no  danger 
of  off-resonance  damage.  And  no  deterioration  of  performance  with  age. 

But  that's  not  all.  A  superlative  £.poJe  i-f  filter  and  less  than  2% 
audio  distortion,   transmitting  and  receiving,  makes  it  the  smoothest 
and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable.  For  selectivity,  stability  and 
receiver  sensitivity.  And  it  has  features  such  as  full  CW  break -in,  pre- 
selectabte  ALC,  off -set  tuning,  separate  AC  power  supply,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on. 

For  new  standards  of  SSB  and  CW  communication,,  write  for  full  details 
7r  talk  it  over  with  your  TEN-TEC  dealer.  We'd  Hke  to  tell  you  why  "Tljey 


Don't  Make  'Em  like  They  Used  To"  makes  Ham  Radio  even  more  fun. 


TRITON  IV  $699.00 

ACCESSOH.1  - 

Model  240  On#~Si*iy  Converter    $  &7j00 

Model  244  Digital  Readout  197.00 


Mudd  245  CU  I  titer   S25.00 

Ifodd  249  Ssuv  ULmker .  29.00 

Mtidd  252C  Puwcr  Stippli  .   '.  1 09.00 

Model  2&2G  Power  Supply /VOX        1  39.1)0 
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TRITON  IV 

Digital  Model  544 

S869.00 


KR20-A  ELECTRONIC  KEYER 

k  fint'  Instrument  for  all-around  high  perfor- 
mance electronic  keying.  Paddlo  actuation 
orce  is  factory  adjusted  for  rythmic  smooth 
eying.  Contact  adjustments  on  front, 
/eighting  factor  factory  set  fur  optimum 
moothness  and  articulation.  Over-ride 
straight  key"  conveniently  located  for 
mphasis,  QRS  sending  or  tune»up.  Reed 
Hay  output.  Side-tone  generator  with 
djusUhle  level.  Self-completing  characters, 
lug-in  circuit  board.  For  I  IT  \  AC.  of>60 
!/.  or  6-14  VDC  Finished  in  cream  and 
alnut  vinyl.  Price  $69.50 

KR5A  ELECTRONIC  KEYER 

imilur  to  KR20-A  but  without  side-tone 
-r-illalor  or  AC  power  supply,  Ideal  for 
ortable,  mobile  or  fixed  station,  A  great 
due  that  will  give  years  of  t  mublef ror 
■rviee.  Housed  in  an  attractive  case  with 
earn  front,  walnut  vinyl  top.  For  6-14 
T>C  operation.  Price  S39+50 

KR1-A  DELUXE  DUAL,  PADDLE 

tddk?  assembly  is  that  used  in  the  KR50. 
msec)  in  an  attractive  formed  aluminum 
se.  Price  $35.00 

KR2-A  SINGLE  LEVER  PADDLE 

ar  keying   conventional  "TO"   or  discrete 


character   kevers*  as   used   in   tne   KR20-A. 
Price  $17.00 

KRS0  ELECTRONIC  KEYER 

A  completely  automatic  electronic  keyer 
fully  adjustable  to  your  operating  style  and 
preference,  speed,  touch  and  weithting,  the 
ratio  of  the  length  of  dits  and  dans  to  the 
space  between  them.  Self -control  led  keyer 
to  transmit  your  thoughts  clearly,  articu- 
lately and  almost  effortless.  The  jambie 
(squeeze)  feature  allows  the  insertion  of  dits 
and  dans  with  perfect  liming* 

An  automatic  weighting  system  provides 
increased  character  to  space  ratio  ai  slower 
speeds,  ({■!  i  fusing  as  the  speed  is  increased, 
keeping  the  balance  between  smoothness  at 
low  speeds  and  easy  to  copy  higher  speed. 
High  intelligibility  and  rythmic  transmission 
i.s  maintained  at  all  speeds,  automatically* 

Memories  provided  for  both  dits  and 
dans  but  either  may  be  defeated  by  switches 
on  the  rear  panel.  Thus,  the  KR50  may  be 
operated  as  a  full  iambic  (squeeze*  keyer, 
with  a  single  memory  or  as  a  conventional 
tvpe  kever.  AH  characters  are  self*complei- 
ing.  Price  $1  10.00 

SPECIFICATIONS 

Speed  Range:  6-50  w.p.nu 

weighting    Ratio    Range:    50%  to    150%  of 

classical  dit  length. 


Memories;    Dit   and  dah.   Individual  defeat 

switches. 
Puddle  Actuation  Force;  5-50  gms. 
Power    Source;    1 17VAC,    50-60    HX    6-14 

VDC. 
Finish;  Cream  front,  walnut  vinyl  top  and 

side  panel  trim. 
Output:    Reed  relay.  Contact  rating  15  VA, 

400  V.  max. 
Paddles:     Torque    drive     with    ball    bearing 

pivot. 
Side-tone:  500  Hz  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:  2>i"  x  5W  x  8W 
Weight:  l%k  lbs. 


,** 
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THE  SURPRISE  OF  THE  CENTURY 


EC  CENTUHV  21  Thf  Larking  Nrw  70- 


Wan.  5-Band  CW  IramcritCT  Th.it V  Surprising 
EwTynnp.  B*"'-Jmiikt  and  Old  Tinwf.  Willi  lit 
Suprr  Feriormancir  and  Cd»  Con 

-  *  Mil  B*r  Mktn  *  1  d«  H*orf  (AUfjy  m$  V  7.  14  21 
Mitt  B**ck    |  HH#  m  &  »b  lUd  *  70  K«k  If^x 
■  %m*i  S«W-St*r  ■  Rti  r*t*m  SSB  **4  l"U  -  lUrmn 
Smutim  t«*V*  lo«l«rt  Band  Cfc«npr  ^fc»  tin*  itp  •  Ofc#* 
Rffnifl  biwnf  *  J  l'.^<ii«wt  S#|«*tn-ftt  -  Adfuvtabir 
VtdfUMir  Lr*H  *  iitirmt  <  PVU*l-Ht»rd  tl  O  *  «  H  tihtd 
Pfaffcflafi  *  ftnUi  l«  AC   !M«»ii  Suftfilv  *  (Uaik  K  Gja\ 
S«ylm$|  *  HWP:  «■•■      UMj       ITVIS^  R».  •  Mul^Mni 

Al  r  r>4 <>->r  II", 

THE  RECEIVER.  Doubk?  Di i  ,  ,  . ,  ,,M 

i         runiny    in-'    ■     •  !  thi'  frvqiiiuisn,  .hkj  Id  fhi' 


iimln  i  k*v-i'l    Lsii'llviil  niN^  nr>i"JLdutiii(n  *i  i  i  h  n  n 

umshi-s  Offitr(  cl i r i 1 1  ■  ■       on  can  turn  either  skd« 
•  if  wrp  I'tmi  i'-u.i.h>»M^RM  f  cortt  I'.nik-I  i  "tin  'I 
■rifi  r   1 1 no  cA  3  stflwnviN1  Corves  2  5  kH.-  'nr  ^sB 
wriiiflfwi  ^  kHz  hit  rwfRLt:     Mi  0  Mi  for 

whir  »t:o  QRM  geb  nnnjh  Ru5  scparalv  AF  <ww! 
Rf  1 1  rr-TToe.  fwad|phf«w  iMk  and  buJt  m  tptaktr 


I  HP  TRANSMIT!!  R    h--faJ  * chi  tuir  Rah-ful 
Clm  C  nniJ  ampfchgi  IniKr^udi  Vw^iv  iivrrs 

w*niri.i  Tadiat>i>:is  mutwrun*  T\1  t**o  Mmr  iip  n«»?deH 
uutar*)  thwujmg  f?t\^«"'«  ^^  •  ir  hdmla  And  n »v  horak 
hi  a&JH1*  incnming  wgruk  ii »  h*?  heard  b*tvi«?ti  b 

ihiH.  A'  !-  tt-rtl     im  i  I'lvitirtu' 

THE  VFO.  CoTTtman  i"  rtBoexwi  m  d  prarwmittei 

Pirmtablllty  twnwi  I  m.-..r  -  trie  El  5  '-  MM.'  K-iw 
.  n?nty  »  oyslal  nn»'->l  \i<  ifty  deairi'i  I  fi*C|inmcv  so 


I  i-i i  it KpfiL'.jd  ftild  i]rihikl\.-  .id'  [(il"  idmu  ivi    ill  " i. %- n  I' 
n  n,",i.iK  included  Inr  i  '■  7  and  14  MH/  twidil 

THr  POWER  SUPPLY  Built-in.  AC  openark  I 
.inr!  iifjuJ^tisd  Mon  Mt'in  dk?maml  ihutt  dnwn 

*iii  mMRralk'  wtwn  r«KiilUiV  Inr  pnpUrcOnn  bghBMl 
input  cument  meter  ihowt  piaper  Drw  bfttlng 

MATCHING  ACCESSORIES.  Modri  670 
Efatcftnnf  K^v«  6  51 P  ^m  w#  *Ofr*ikfmg  chuw:- 
(tn  p«»v«t«d  b^  #w  Ctmurv  Hnkt  Z7n  CsilsaMn 
ftnr  nwini  at  eker\'  Hl>  •  M  27i 

CiyrttJ  tar  21-21  h  MH  rvtial «.-  2»  1' 

MHt  273  Civsial  f^  2H  5  2**  M 


■rtuiv21  Tram*  .?89 

rtwy21  K*«y*f  l  29 

bCtmtutyZI  CahlirrtHH  $  25 

£7l.27^273Cry4luUi?»  *     5 
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TEN-TEC 


ow  You  Can  Receive  The  Weak  Signals  With  The    ALL  NEW 


AMECO 


PREAMPLIFIER 


H*>nV|  PI  ^i.i  canlinuoui  ttrning  6  I WJ 
mrlrr  Prr  Amp  sprrifiraJU  designed  for 
uk  wilh  s  traucerver*  The  PT-2  ram- 
binn  ihe  fealum  of  (he  toelMuiatrti  PT 

with  new  MiphiftiiMtl^d  ixmtrol  cinuitr> 
lltiil  |HhrrtLilft  it  to  br  added  to  virtually 
any  Irafuceiver  wilh  i^«  morfifir.-iliim. 
N^    tih Mir,   ham    ran    be   without    *n\r. 


•  Improve*  *ensilivily  and  Hpull^mn^  tjIhj. 

•  Houtft*  ftfnalK  up  tu  26  db. 

•  Fur  \M  or  SSR 

•  Rvpaur*  itadf  aulonvatirallv  when  ihr  IranecervrT  u  Iransmiltin^ , 

•  Elf  .iniplifier  p\e#  «upcnor  cross  modulation  proteetion^ 
»  Ad*ame*l  *w>|id-Hia1r  circuitry* 

•  SinTtjile  hi  i  ii  tit  all. 

•  Improves  immunity  lo  Iranaceiver  front -end  overload  by  iik  of  its  built-in  a  He  mi  at  or 

•  Provide*  master  potter  eonlrol  fur  itatttm  eauipuirnt 


MOOE4.    PT  J 


$69.95 
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There  is  no  substitute  for  quality,  performance, 
or  the  satisfaction  of  owning  the  very  best* 

Hence,  the  incomparable  Hy-Gain  3750  Amateur 
transceiver.  The  3750  covers  all  amateur  bands 
1.8*30  MHz  (160*10  meters).  It  utilizes  advanced 
Phase-Lock-Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages. 
There's  a  rotating  dial  for  easy  band-scanning  and  an 
electronic  frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  Rip  of  a  switch.  And  thats  just  the  beginning. 

Matching  speaker  unit  (3854)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  Hy-Gain  3750  at  your  radio 
dealer  or  write  Department  Wl  There  is  no  substitute. 


385*  -S59.9S 


3750  -  S189S.0O 


3855  -  $496,00 


There  is  no  substitute. 

^fuj  gain 

^^    ^\^^  Amateur  Radio  Systems* 


P         1^ 


Deafer  Programs 
NOW  Available 


Super 

3 -Element  Thunderbird 
for  10,  15  and  20  Meiers 
Model  TH 3Mk 3  —  $1  99.95 

Hy-Gam  i  Super  3 -dement 
Thunder  bird  delivers  outstanding  perform- 
ance on  I0T  15  and  20  meter*.  The 
TH3MH3  features  separate  and  matched 
Hy-Q  traps  Ipf  each  band,  and  feed*  with  52 
ohm  coax.  Hy-Gain  Beta  ^tch  presents 
tapered  impedance  for  most  efficient 
3  band  matching;,  and  provides  DC  ground 
to  eliminate  precipitation  static   The 
TH3M)(3  delivers  mammum  F  B  ratio, 
and  5WR  less  than  I  5:1  at  resonance  on 
«D  bands  as  mechanically  superior 
construction  features  taper  swaged  skrtted 
tubing  for  easy  adjustment  and  larger 
diameter  Comes  equipped  wfth  heavy 
tillable  boo mHCh mast  clamp  Hy-Galn 
Ferrite  balun  BH-86  is  recommended  for 
use  with  the  TH3Mk3> 


HY  GAIN'S  INCOMPARABLE 

HY-TOWER 

FOR  B0  THRU  10  METERS 

Model  18HT 

•  Outstanding  O mni-Dirc ctional  Perf  ormance 

•  Automatic  Band  Switching 

•  Installs  on  4  sq«  ft.  of  real  estate 

•  Completely  Self-supporting 

By  any  standard  of  measurement,  the  Hy-Towcr  is  unques- 
tionable- the  finest  multi-band  vertical  antenna  system  on  the 
market  today.  Virtually  indestructible,  the  Model  18HT 
features  automatic-  band  selection  on  80  thru  10  meters 
through  the  use  of  a  unique  stub  decoupling  system  which 
effectively  isolates  various  sections  of  the  antenna  so  that  an 
electrical  lA  wavelength  (or  odd  multiple  of  a  V*  wavelength) 
exists  on  all  bands.  Fed  with  52  ohm  coax,  it  takes  maximum 
legal  power  *  •  •  delivers  outstanding  performance  on  all 
bands.  With  the  addition  of  a  base  loading  colli  it  also  delivers 
outstanding  performance  on  160  meters.  Structurally,  the 
Model  18HT  is  built  to  last  a  lifetime.  Rugfied  hot-dipped 
galvanized  24  ft.  tower  requires  no  guyed  sup  port  s.  Top 
mast*  which  extends  to  a  height  of  50  Ft.,  is  60615T6  tapers 
aluminum.  All  hardware  is  iridite  treated  to  MIL  specs.  If 
you*re  looking  for  the  epitome  in  vertical  antenna  systems, 
you  HI  want  Hy  -Tower,  Shpg.  Wt.,  96.7  lbs.  Order  No.  182, 
Price:  f 279*95 

NEW  Special  hinged  base  assembly  on  Model  18HT  allows 
complete  assembly  of  antenna  at  ground  level  .  -  ,  permits 
easy    raising    and    lowering    of    the    antenna* 

BROAD  BAND  DOUBLET  BALUN 
for  10  thru  80  meters 
Model  BN-&6 
•  15.95 

The  model  BN-8G  balun  provides  optimum  balance 
of  power  to  both  sides  of  any  doublet  and  vastly 
improves  the  transfer  of  energy  from  feedline  to 
antenna.  Power  capacity  is  1  KW  DC.  Features 
weatherproof  construction  and  built-in  mounting 
brackets.  $15.95  Shpg.  Wt.  1  lb.  Order  No.  242 

A 

U 

MULTI-BAND  HY*Q  TRAP  DOUBLETS 
Hy-Q  Trap* 

1  Install  Horizontally  or  as  Inverted  V 
■  Super-tStrength  Aluminum  Clad  Wire 
■  Weatherproof  Center  and  End  Insulators 


Electrical 


TH60XX 


1HJU4M 


Gain — average 

B7dB 

8dB 

From -to -back  ratio 

25dB 

25dB 

SWR  f  at  resananc. 

Less  than 

Less  than 

15:1 

151 

Impedance 

50  ohm* 

50  ohms 

Power  rating 

Max  legal 

Max  legal 

Mechanical 

Longest  element 

jir 

27' 

Boom  length 

24' 

14 

Turning  radius 

20" 

15.7' 

Wind  load  at  80  MPH 

1561b*. 

1032  lbs 

MAwmigm  *rnd  survival 

1  OOMPH 

100  MPH 

ISet  weight 

37  lbs 

36  lbs 

Hast  diameter  accepted 

iVi'tolta' 

m'U>2V* 

Surface  area 

6.1  sq,  ft. 

4.03  sq  ft 

6 -Element   Super  Thunder- 
bird  DX  for  10,  15  and  20 

Meters  Model  THG  DXX 
$249.95        Separate  HY-Q 

traps,  featuring  Large 
diameter  coils  that  develop 
an  exceptionally  favorable 
L/C  ratio  and  very  high  Q, 
provide  peak  performance 
on  each  band  whether 
working  phone  or  CW, 
E  xclusive  Hy-Gam  beta 
match,  factory  pretuned. 
insures  maximum  gain  and 
F/B  ratio  without  com- 
promise. The  TH6DXX 
feeds  with  52  ohm  coaxial 
cable  and  delivers  less  than 
1.5:1  SWR  on  all  bands. 
Mechanically  superior  con- 
struction features  taper 
swaged,  slotted  tubing  for 
easy  adjustment  and  re- 
adjustment^ and  for  larger 
diameter  and  less  wind 
loading*  Full  circumference 
compression  clamps 
replace  self -tapping  sheet 
metal  screws.  Includes 
large  diameter,  heavy  gauge 
aluminum  boom,  heavy 
cast  aluminum  boom-to- 
ma$t  clamp,  and  heavy 
gauge  machine  formed  ele- 
menl-to-boom  brackets. 
H  y -Gain's  fertile  balun 
BNS-E6  is  recommended  for 
use  with  the  TH6DXX. 


Installed  horizontally  or  as  an  inverted  V,  Hy-Gain  doublets  with 
Hy-Q  traps  deliver  true  half  wavelength  performance  on  every 
design  frequency.  Matched  traps,  individually  pretuned  for  each 
band  feature  large  diameter  coils  that  develop  an  exceptionally 
favorable  L/C  ratio  and  very  high  Q  performance.  Mechanic  ally 
superior  solid  aluminum  trap  housings  provide  maximum  protec- 
tion and  support  to  the  loading  coil.  Fed  with  52  ohm  coax, 
Hy-Gam  doublets  employ  super-strength  aluminum  clad  single 
strand  steel  wire  elements  that  defy  deterioration  from  salt  water 
and  smoke  .  .  .  will  not  stretch  .  .  .  withstand  hurricane-like 
windsn  SWR  lesa  than  1,5:1  on  all  bands-  Strong,  lightweight, 
weatherproof  center  insulators  are  molded  from  high  impact 
cyolac.  Hardware  is  iridate  treated  to  MIL  specs.  Heavily  serrated 
7-inch  end  insulators  molded  from  high  impact  eycolac  increase 
leakage  path  to  approximately  12  inches, 

MODEL  2BDQ  for  40  and  80  meters.   100'  10W*  overall.  Take 

maximum  legal  power.  Shpg.  Wt**  7,5  lbs  $49.95 

Order  No.  380 

MODEL  5BDQ  for  10*   15,  20,  40  and  80   meters.  94*  overall 

Takes  maximum  power.  Shpg.  Wt*,  12.2  lbs.  $79.95 

Order  No.  3»3 


CENTER     INSULATOR 
Band  Doublets  Model  CI 


for    Multi- 


Strong  lightweight,  weatherproof 
Mode)  CI  is  molded  from  high  impact 
eycolac.  Hardware  ts  iridite  treated  to 
MIL  specs.  Accepts  !4"  or  W  coaxial. 
Shpg.  Wt..  0.6  lbs.  $5.95  Order  No, 
155 


MULTI-BAND  ANTENNA 

Dipole  Antenna  —  Model  Dl  V-80 

$13.95 

For  10  thru  80  meters  —  choice  of  one  band 

A  dipole  antenna  for  the  individuals  who  prefer  the  "do -it -you 
self"  flexibility  of  custom -designing  an  antenna  for  your  specif 
needs.    (Work    the   frequencies  you   wish   in    the    10    through   £ 

meters  bands). 

The  D1V-80  features:  Durable  Copperweld  wire  for  great 
strength.  Mosley  Dipole  Connector  <DPC-1>  for  RG-8/U  ■ 
RG-58/U  coax  and  all  the  technical  information  you  will  need  i 
construct  your  custom-designed  antenna. 


HiiiiWwu 


I 


END  INSULATORS  for  Doublets  Model  EI 

Rugged  7-inch  end  insulators  are  molded  from  high  impact 
eycolac  that  is  heavily ,  serrated  to  increase  leakage  path  to 
approximately  12  inches.  Available  In  pairs  only.  Shpg.  Wt.,  0.4 
lbs.  S3.95  Order  No.  156 
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WIDE  BAND  VERTICAL 

for  80-10  Meters 

Hy-Gain's18AVT/WB 

Take  the  wide  hand,  omnidirectional  performance 
of  Hy  Gain's  famous  MAVQ/WB.  add  80  meter 
capability  plus  extra-heavy  duty  construction  —  and 
you  have  the  unrivalled  new  18AVT7WB  [n  other 
wards,  you  have  quite  an  antenna. 

•  Automatic  switching,  five  band  capability  is  ac- 
complished through  the  use  of  three  beefed- up 
Hy-Q  traps  i  featuring  large  diameter  coils  that 
develop  an  exceptionally  favorable  L/C  ratio i 

•  Top  loading  coil, 

•  Across-the-band  performance  with  just  one  fur- 
nished setting  for  each  band  1 10  through  40) 

•  True  1/4  wave  resonance  on  all  bands, 

•  SWR  of  2: 1  or  leas  at  band  edges. 

•  Radiation  pattern  has  an  outstandingly  low 
angle  whether  rooftop  or  ground  mounted. 


CONSTRUCTION  -  . .  of  extr^heavy 
duty  tapered  swaged  seamless  alumi- 
num tubing  with  full  circumference, 
corrosion  resistant  compression 
clamps  at  slotted  tubing  joints,.,  is  so 
rugged  and  rigid  that,  although  the 
antenna  is  25'  in  height,  it  can  be 
mounted  without  guy  wires,  using  a 
12"  double  grip  mast  bracket,  with 
recessed  coax  connecter. 

Order  No,  386    Price:  $97.00 
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The  Versatile  Model  18V  for  80  thru  10  Meters 

Th*  Wodrl  IBV  »  >  Jnw-cTinit.  Cuphli  rfhrifnl  n^Mical  intrnna  I  hut  lja  br 
lunwf  In  an|r  bind  80  tkru  ID  mrtvri  h>  *  «rtmp(r  ddjaMmml  of  thr 
Umi  |Din|  «■  ibr  m*nhihjr  hair  indurliw  FnJ  •Mil  5J  nfim  omi  fcbs  II 
II  ridnfav  n  inui "njclip  rffirtnit  fw  DX  «r  Iwrml  nmt jk t  Coiwl  ructAd  of 
n*a*v  Hint*  atuiMtnum  tubii^  i.twVV  Jrl  I IV  ma>  br  mtuilird  nfi  -i  kl»rT 
J^   inr+i  TtlH^I  dnvTrt   ifili]  (hr  (ffuund     ll   l.i  jIic  ad^jHabV  to  ml  nr  t(i*fr 

niMunUrut  Hi^hfy  puriuhif  ilnj  Mivl«'l  IbV  can  br  qu ickl>  ^  ntwkrtl  di'wn  lu 

an  n»«a!|  krflf[thaT3  1    and  l***ll*.  tr  ,<i.^mhtrcl  Ibr  ftrlrfdjyx  ,ihl)cjtnpm^ 

iripi  Shpie  Wi    &■  tb» 
OrMrNo   193  Pnu   £33  00 


For  10,15.  and  20  Meters 
New  Hy-Gain  Model  12  AVQ 


Completely  self-supporting,  the  Model  12AVQ  features  Hy-Q  traps...  12"  double- 
grip  mast  brackets  taper  swaged  seamless  aluminum  construction  with  full  cir- 
cumference compression  clamps  at  tubing  joints.  It  delivers  outstanding  low  angle 
radiation.  SWR  is  2:1  or  less  on  all  bands.  Overall  height  is  13'6".  Shipping  weight 
7+2  lbs.  Price:  $47.00  Order  No.  384 


New,  improved  successor  to  the  world's  most  popular  vertical! 
Hy-Gain  Model  14  AVQ/WB  for  40  10  Meters, 

•  Wide  band  performance  with  one  setting  (optimum  settings  for  top  performance  furnished) 

•  New  Hy-Q  Traps  •  New  12*'  Double-Grip  Mast  Bracket  •  Taper  Swagged  Seamless 
Aluminum    Construction 

The  Model  14 AVQ/WB,  new  improved  successor  to  the  world  famous  Model  1 4  AVQ,  ii  u  self-supporting, 
automatic  hand  switching  vertical  that  delivers  omnidirectional  performance  on  40  through  10  meters 
Three  separate  Hy-Q  traps  featuring  large  diameter  coils  that  develop  an  exceptionally  favorable  1 
ratio  and  a  very  high  Q.  provide  peak  performance  by  effectively  isolating  sections  of  the  antenna  so 
that  a  true  1/4  wave  resonance  exists  on  all  hands  Outstandingly  low  angle  radiation  pattern  makes 
DX  and  other  long  haul  contacts  easy.  Superior  mcehanufil  features  include  solid  aluminum  housing 
for  traps  using  air  dielectric  capacitor    .heavy  gauge  taper  swaged  seamless  aluminum  radiator,    full 
circumference  compression  clamps  at  tubing  joints  thai  are  resistant  to  corrosion  and  wear  .  and  a  1 2 
double-grip  mast  bracket  that  insures  maximum  rigidity  whether  rooftop  or  ground  mounted    The 
Model   14AVQ  WB  also  delivers  excellent  performance  on  SO  meters  using  Hy-Gain  Model  LC-SQQ 
Loading  Coil.  Overall  height  is  Irt  Teet  Shipping  weight  9,2  lbs.  Unsurpassed  portability  ..outstand 
ini;  for  permanent  installations  Pfice:  S67.0O  Order  No,  385 

TYPICAL  14AVQ/WB  VSWR  CURVES 
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ROOF  MOUNTIMG  KIT-  Model  14RMQ  provides  rugged  support  for  Model  UAVQ/WB. 

Order  No,  184.  Price:  $28.95 


Hy-Gain  REEL  TAPE  PORTABLE  D I  POLE 
for  10  thru  80  Meters  Model  18TD 

The  most  portable  high  performance  dipole  ever.,. 

The  Mod*]  lflTD  it  iiDqu#*lKKi*bly  the  matt  foolproof  high  performance  portablf 
doublet  ainteiuui  tystem  ever  developed   It  hit  proven  mvaluable  in  pfovidiiut 
rwlitbk  omuxiinucfttHiia  in  tiuJ  rwlrtftry  Jtnd  coftuncTCi*! -ippl kji mu  through. 
(ml  Che  world  T*x*  tl*\nina  steel  tipn.  calibraUrd  in  mrUtfS.  ealend  ftolti  eithrr 
*idi-  of  the  main  houainu  uptui  loLal  dinUuicv  of  13S  f*H-t  for  3.5  mc  operAtJoii, 
25  U-  leli^thi  of  polypnjjjytHnf  mpt?  »liuchL>d  Ui  each  tape  perm  its  installation 
to  poles,  treea.  buildintfn.    whatever  it  mvaiiabJi-  for  forming  a  doublet  antenna  pyatem 
Integrated  in  th«  high  Impact  housing  i*  a  Fruquency  lo  length  on n version  chart 
raUbrBtfd  to  rn*ier  m«Aiun*m«Ti!ji  on  the  Lapr*     QuJcea  ifBtallaLio&  foolproof  Feed*  with 
52  ohm  coax    Deliver*  outstanding  performance  as  a  portable  or  permanent  inftallauon 
Measure*  L0x5^bx2  inches  retracted      Wl  ,  4.1  lbs. 
Order  No  228  Price  59^55 


SSI  T-l  R*MX»M  W|g£  AAJTtS^A  TUN£R 
K\  band  operation  flfi0-l0  meleri)  with  any  r*ridom 
Irngih  of  wire.  200  wirt  culptrl  power  capability  -  will 
work  with  virtiully  any  transceiver  Fdul  (or  poruulc  nr 
Ihinie  operation.  Gr«t  tot  jpsrtmcno  and  hoiel  roorm  - 
timpiy  run  a  *Srt  inside,,  out  i  wtndo*.  or  anyplace 
available.  Tartnd  mdiictftr  lot  mul  sit.  4-1  '4M  x  lljff"  * 
Eku3Mn  neon  tunr-up  infE^tor,  5*>2M  cnrwtrctai 
Attracthe  brorvze  finhhed  enclosure .  Only  *29,9S 

sst  t-2     ULTRA  TUNER 

Tunes  out  ^WR  an  any  coa*  fed  *nu?nru  «  weLE  as  random 
wtrev  Wiwtt  put  oo  all  bands  UtiO-lO  meters)  wflli  any 
iransceivrr  runninf  up  to  200  *atb  power  output, 
rncraases  usable  hand  width  of  any  antenna.  T  urmout  SWR 
on  mobilr  whips  from  inside  your  car. 
Uwnb  tor ■- >i d  inductor  and  specially  made  tapjcilofv  for 
irTull  vi/r  SW  x  2%"  X  2Yi,"  Rug^d,  yc[  (.umpacL 
Attractive  hronce  riniihed  endosure  SO-J19  enw  loh- 
nec(4xs    are    used    for    trammjiier    input  and   coav    fed 


internuL  Comenient  btndinf  posn  mt  provfdc4  ibr  raav 
dom  wee  and  ■round  coonccttom    Ortfy  J49.9S 

SSt  t-3  IMPEDANCF  TRANSFORMER 

Matches  SI  ohm  COa*  to  the  tower  impedahcr  of  a  mobile 
whip  or  vertical  12  pOVrtnn  Swirrh  *ilh  tap*  iprr*d 
bat^Ltn  1  artd  52  oh*)  nniadhand  from  VJO  .WHj  WJI 
worit  widt  wtuaHv  »it¥  tr^ratreiwej— 300  watt  output  power 
capability  SO?J4  connecton  tornid  mductor  far  small 
site  2-1/4"  X  r  X  2-1/4  ~  Attractive  bronze  finish. 
Only  1*9.95 


^ipo  ^Communications 


TROUBLE  FREE  TOUCH-TONE   ENCODER 


POSITIVE  TOUCH  (KEYS  DEPRESS) •  MQBlU  •HAN0HEL0 
DESK  MOUNT  •  NO  POTTED  PARTS  (SERVICE  ABL  i ; 
MIL  9EC.  COMPONENTS  •  NO  HFI  •  Sf IF  CONTAINED 
XTAL  C0NTR0LLE0  •  LEVEL  A0JUSTAB1I  FROM  FRONT 

P#r,  Pinit, 

M  ihw  ,\  tQr  ^.Mufrinj  ip  ujiIucm  .nacm^j^f  'mffllh*  w    ft^Ilt     mo^lln    iv^hani  aitarMa 
rati     ta*l  opi  m"I"L  ■«£. 

tM*piiv&&a»i 


25 


Jhj»  to*T.rnunc*T<*n*  las  <l>»T<ajlJ  ■  r^rtrfli*  lr^  **1iali*»  wmrumml  In  *»  <r»  al  *y  BtMiCn  *0P 
ytfn   U"i|  ■■  ctiin^iui.icd  *■  M-  H*  bns  i:dmh»tnM  «y«rlpNi.  *n'inur  CDinin im iu  in  nuilily.  UflM 
*  Sv*«ii»  Pfom  4.&    8TJ  Va*M  *i  l*np*»ilim*l  I'Uil  b«IO*  *  Hi  *  140°f    OutpLiI  l«M  wi^  ibJw  ll*^r 
ppaanliw  *a  jmW>.   ftJuital^a  wtuwi   t»»<  *-M"i'l^W  "-If'  **  Mtrr?»ii»»  vtaAlk  IMnnitn  KmpBl 


PP-1 


W-1 
A>lai 

rent 


m-l 


n^TK  4M 


:t  i  Din 


la 


r«* 


PP-2 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  *  (617)  395-8280 

TC-21 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


FINCO 

2  meter 


ti» 


Slinpr  A  MO -f 34.95 

A  2  10  ■•1p*_4i 
VHP 

fiUjCt"**  taatura*.   ttw  A  2  10 

rrmdyhnni  an  Miiuwaul ,  Cm  wpMa  cmriH  of  thp  2-m 

VS'rtP     ri  imu'M  ihraufh  th#  u«  «l  nan  iinin  wud  ffemanti  thui 

achiivum  TniN>miim  forwaid  fiin.  Powfpr  fitmg  -  2,000  watti  P  i.P. 

Tha  A  J   10  cjhi  b«  pnourilad  for  vvUeiI  polar  irituMv  lliare  bv  making  m- 

ttnni   qliH»   Lawful   in   rapaalrr  icuvmg    Or   mn-untad  far  Itopifcinurl  mjIih 

Pifln  ttw   rtalrp"  la  tiiliDn  VHF  OK   *prk.  Aodilrarul  ti«r»  o'  th*  A  5  10 


an- 


STINCER- 

10  meter 

Sliflfter  AT 04  -  $46.95 

A  104  «  i  *yida  ap*oadr  tub  tin,  h«j 

i  ^apHtf  far  apapapapas  OX  panam 
&wm  nk*i  bttttwi   H  wall  HIT  It.  tMA   10-4  n 
«  i iw  an  pdaktaMPl  1  dB  tam  ffl  Ffnmi   i    uagl 
adaai a*  naalhai  cuiafilii*  a.  Thp  *m#i»v  a*1*:*»nt  pi 
i*m  aauty  nirnnahriw  2.000  watii  P  E  P.  ofl  •owac  and 
low  VSWfl.  iciom  ih*#h<iT*  1Q-n.at.ai  amalaut  band. 


a  ndplmfy 


SPTC1F1CATIONS  -  A  10-4 


b-  awnty  atndkkd  *  a*  anon  p— li  pain 

aaal  InaWtebm*  r**m 

Cf.ECTRpCA.L- 

MCCHAMtCAL- 

ftPfCIFCATtONt  -  A  2  10 

f iwapTafci  .                             Iftdfi 

TurnMf  RadWt 

16  tt 
11 3  ft 

CLECTKICAL- 

MECHANICAL - 

VSWfl    f*1  pC*0rwrH-t                    l.Jjl 

Hal*  Poa-pr  ftparti  tffttftfi «* 

7  4*1. 

ForawdGtln  .                          I3.ftdfl 

Boem  LanfSb  .  .  . 

tO  ft 

Mpapnum  W*c*  A/m 

4.4  tt  ti 

l-mm-tuBacR  Raljrr 2Sdl 

Lofipatt  EJamant 

*"2in. 

BandwKim                    .   ?B  to  30  MM/ 

Wind  Load  *i  BO  MPH 

MO  lbs 

V.S.Wft   !fltT«*»r*aricir|l                1  1    1 

Turn-lno.  RttJim   .  .   , 

...  71  in 

Irnpadanca ....      ...   SO  Qhrrn 

win 

.121  lb*, 

Half  Poww  B«mi  W.nlth             .   .   40* 

Mummum  Enip*m  Aril 

j.aaiiin 

Matching  Syjiam   Ai1|uii»iJJ*  Gamma 

Bandwidth     .              1*4  m  l48Mtir 

Mind  Loan  al  90  MPH 

Jfiru*. 

tftpadvuw                                 50  OHhrni 

■Ha|n 

B  8  ibi 

M*tt*|.f^  $t  lICTl     A( 


Stinyr  A  25  -  S21.95 
Thai  maH«{  Stiftaat  A  2-B  it  j  Pjt*  *J*rw*fi.i  tuaii  fain 

.  Tti*  A 


anttnn*  i+miJ*   In  tha 
2  6  finda  an«a4tam  iupl> 


f>  meter 


A  2  ltt  taut  havina  physically   Ifrii  at  a  prulil* 

<a1inu  h  •  Hirtahla  anlartrta  ■»  II  iliaaunrnhUni  tftlfi  a  vary  Compact  paefclO*. 
Lika  1h»  A  2.  10,  tha  lnlinni  can  b«  mnunliif  for  wtflitAi  of  hririlDntal  polar- 
4taJion  Id*  r*p*fi*r  or  atunl  cekyafsoa  work,  CUinilr^rlad  nf  th#  Stinger 
dvtT  m#1a#ia4i  Iha  A  2-6  »i  idaa*  fw  iottrom  »no5untarinf 
rat-^ajOOOa^mPE^ 


S^tClFJC  ATKJNS  -  A  341 


-.1»..1H 

1.1 


ELEClfllCAL- 

ForwjKtJ  Gain  . 

Froniln  Back  fi#jMo 

VS.WM   iaiftuviwca]  11] 

Half  PiM«t  Baam  Width  il* 

find*-'-  144i*14eWHr 

liiajiiaaf  n  SpOAan* 

MM  hi  n^i  i lam 


MtCMANfCAl- 

Bdihti  Lefi^th  ,   . 
Lilfiijril  El»i*1lr 'il     . 
Tutnlnfl  Radlul  . 
Mat  imjm  Surlac*  Am* 
Wind  Load  al  10  MPH 
it 


6,5  ft. 

■11  in. 

...  42  In. 

1  7.1m  M 

.     H3itn 

6  !j  'EH. 


Stinrjff  A^S-^S^B 
Tha  mrtbri  Siinoat  AB-5  ii  ■  Klohlv  dUadional  B-maiv  Ihn  *hintant  ba«m  upac 
tlicsHv  pa*»onao  1w  nuunum  rwward  gain  *><tb  ■  "no  eonwmmm"  Ironi  to 
bad  rataf   Tha  ilwiwJi  ara  ceiwtftKiad  of  h4fh  tarwbj  flranatfi  laamlaai  al 

aaPa^taaffMaaTaal    tEa^aaPf^al   ■TaaaaPpl   T4^b1    al  ■  a^l  aPPaPdafaB   ^Li  ■**a*PBaaf     td~all  aPJ  al    aWkafaPfPr    bHUjI   J*aJ*afBWaTl 

amtH  i  I  aiH'tli  anbufwOPi    if  |  J  000  a>«rti  P^>. 

HbRaplpB      aPPaPaPaPaPaPaPPr     '•aPa^PaPPBaPaaPI     aPaPBLPaaPBaPl      PtjaPa#  aaPPbfcaPaPPi     ilV 

«4f  icwficv  acroaa  tha  aMtra  UtsS4  M~Hz  A  matai  band.  Tha  aw 
fo«*  uiiTiuiial  vaoliut  m«ijnrinfl  fdi"  accAathfj  fj  rnMar  P«|MUiafi 


1   I 


Stinger  A  3+J  -  S38.9S 

Tha  mnd#l  Sllruar  A  3+2  Hi  a  Hm  aiamartl ,  dital  pnLariratiqn  Jfliainr  miiniu 
napjanad  tot  OSCAR  aamrnuiiicai pCht»  of  whan  **H[taKMl  ftom  horiitjnital  to 
avnical  pwlaTifBlmn  n  napumd,  Tha  A  2*7  urt  rran  tn  phfeald  to  oppftta  pn 
tetfc  hv^»n|(l  and  iPHiipt  polafLUInn  at  tha  ami  tan*  Tha  a  net  only 
aaPa#  far  OSCAR 


tLECTIIICAL- 

rumapJGjjM  ,  ,  im 

Franx  t&BaE*.  Pplaa 

■VR    |Pt  (HMwl 
Ha**  Pfww*r  Biam  Width   .   . 
Bwidwiitih  .   -4>to54MMi 

ImprrlBnca  .    .    .       .     50  uhrrn. 

MiicctilnffSyttim   ArtjuniH>laG«rima 


SPECIF  ICATIOral      A  fi-Q 

MECHANICAL  - 

Bonrrt  Lfnpih  13  t! 

Lonawit  El»mp»:  10  ft 

Tufnifc].  Radi|«i  B  j 

M«i  «n#n  5«rf  act  AfPP  3J3fcii.fi. 

Wi^lLQPd*tSOMPH  40.JHPL 

Walpht  tl  5  1b* 


ENGINEERING  FEATURES 

CI Animni  ilnipn  afifffPHrbaj  «: «  PjpiriJalfy  at  Fi*iCQ  Top  qyabty 
lab  nandafrl  ictl  *qUipmar>t  a  uaed  Ihrauflhoul  tha  dbTfatrpomafU 
and  dctirjn.  al  all  inttnnn.  Tha  FINCO  aniarina  <*ai  tpnfa  htm  faaan 
EPrpfullir    <t>adr*d    f««    «r<««a«iri   tainkrlMm    chwactafttiica   thai 

thawn  a  0* 


rt  a.  *  itva  alam  int  fa  1 1  m  mi  ana  pmrt  piarta,  rha  h«lf  powpf  vaam  »«jth 

nol    mill  a    saiallilw    1  racking    ddtLcull    bkMH   df   Ihaip  d»r#cti»Hw     Thp   dull 

oamrn*  match  aaaamblMn  provitla  for  a  v*ry  row  V^  W.R    and  wMl  wiibfmvJ 

5,000  wailjP  EJ» 

Tha  Slinpar  QonUrvctiOn  raalLuai  «n«ka  Tha  A  t*2  tatnarrfah/  haarv  duty.  Pro 

lauuiai  bp*  fnpda  hr  mewaitofai  tt*a  pnf**uu  at  ttw  *nd  e4  iha  bvom  -  f«*  »ti 


IJaai 


Stinger  A  6-3  -  S26.95 
A  aV3  tt  a  laaaiiiiii  haah  paints 
A  6  S  fcpt  aai   iad>  il  I  I1  i*  '«»  «*»*  **** 

TvlVlll   ValCVMPfVt  4l^0M>^Bt4W1  iOf  ftftflPl  W 

ppchaoa    Dm  lo  tha  uniti  ippht  .natahl  and  maninial  wind  load,  iha  antafma  tt 
ideal  tup  doubt*  iiidinf  and  quad  naekad  jruyi  foi  the  raal  fl^riaia*  DXbp 
Tha  A  8-3  it  'Bl#d   at  7.IH30  *a1ti  P  IP    ind   mcnrpn>aTM  i  tt^uarP  boom  and 
hhf/h  laruJIa  atranfth  akumimjm  alamanti, 

SPECIFIC ATlOW  -  A  M 


i_l  Encluhva  StJOfar  aquanf  boom  conitf  uctKin  u  wad  rjn  all  amal.au r  in 
taawiH  Tha  1  U-  K|v«r.  boon*  ara  nf  BB4  waif  baftl  Unalla  ftrfinpth  * 
lummum  «hich  ai  many  tmiap  atpaMBB*  Ihan  i*j  raid  eounlP'  pawt ,  A  b*>. 
apPBbd  fc— ^fc»*  aaaPnUjiim  hpwt  b*pn  iJaialafJOd  in  *\\n*m  imlariT  ataiiWul 
to  boom  adapimarti  -  (Hut  Eha\>  ttpy  Maytad  m  th*  bifhapt  wind  and  pan 
poaan.  Atl  atminite  ara  of  tfneb  *m1  haph  lanaiat  Mmnpih  a^cra+t  nfwab*y 
arumknrun^. 


SPECIFICATION*  -  A  2-2 


ELECTfllCAL- 

MECHANICAL - 

r  arwaro  Gain 

.  9.odB 

Boom  Langiri 

6  Ii 

CirCUliir  tvini 

!0.5(iB 

LCrriQti5t  tlpirt>Fnl     ,    ,    ,    . 

41  In 

front  to  Back  flatto 

22dB 

TurnJoa  RarJiui— 

ErvjMfrj^l 

Ha'l  Ponie  B*btti  Width 

5  5  ft 

Ho>Linnia1  PtdwitarHin 
EPHarw      .         4?*    HPl-fw 

SB3 

Cent**  Mount. 
tt*a  «nm  Sur*ac*  A  H* 

J-l  ft 
.  1-*'  *-- 

Vertical  Poiarvi-aijon- 

E  Pl-rw     .  .     5iP    H  PnP** 

^^ 

Wwd  Lam  #t  80  MPH 

'Tib* 

Cprculff  PoIwiMliOft 

E  PlSfiK  .    .         5?°     M  Ptarifi 

M° 

7: 
21  0d© 


ELECTRlCAL- 

FVaa*njG*m 

Frpnlin-Back  Ratio 
VS.W.R    T»i  ra^rmimCTi  1.1 

Half  Poiwitr  Bfam  Width  oQ 

Barfidwirtrh  «iairt54MH/ 

ImpedpftEC  STjUhi^-i 

fJlBirtama  Svittm    Adluiubl«<  Gamma 


InfCMAMICAL- 

QtKwVi  LaiMfth 
Laqppal  Elpitipnl 
Tufmnq  Ftad^ui   , 
M.ininum  SuiTBCP  Ai«b 
W>rtri  Li>na  hi  *0  MPH 
PM0I 


BarnllWlfllh  144  1»  Hi)MH< 

Inippetaricf  BOniim* 

W! ■  I: ^1  iny  3 tttaiTr    A d  1  n tTatiSs  G MDnu 


1%  meter 


Stiooar  A  IK  -  $24  95 
Tha  modirl  Sunoai  A  1  1/«  n  t  Ion  alamani  1  \!4  m*i«r  (220  MHii  hpoh  pa# 
lormaitoa  ya«i  d*i>qnad  foi  all  220  MH?  commomcaticKi  ni«h  Qangptsn  in  tw 
mauntad  m  *>ih»*  iha  vartirjal  o*  hcvri70Ti1*i  plana,  tPta  AT  K4  n  cdaptabla  ten 
QSCAft.  rnpo*i#t.  qt  an*nprai  oontmimhcancKi  wock.  In  torpor*  I  me  tha  Stinpar 
haaWr  dv»T  alalniili  faown  and  boom  to  mart  BBMaTdlliafc,  In*  •nitnfH  aaailv 
nPBBPWJh   120  ana*  annd  Idadl  HttdBF   T  *        .1  IffT  1         A  kn 


6  and  2  meter 

Sttnget  A  62  -  $67.95 
Tha  modal  Stinoar  A  03  n  i  truly  nmarkabla  oimbmitir>n  $  and  2  mat  at 
b**in  dw^nad  foi  opltmum  parformanoi  on  both  band*  y"i  only  pw^yiniif 
ONE  ifanamapjion  lin*  Thrt  tt  accmnplittnad  IhrotapH  in*  ua*  pf  anelu-K«»  phai 
anf  aaaappadi  to  Kattttinh  du*+  hand  oanration  wrth  no  aactrfica  to  ttlhnr 
fawat  -  fW)  SWf  TCH»*C  REOUHI ED! 
On  1  apwi.  ilM  A  U  n«  «  till  flit  lapaiawp.  -  tquPtikni  to  th-a*  1/2  A 

6  alattHI  il    vmt*%   Hack  ad   kap*  bt  *tdar  -   thin  prnra)  oirLstandi-aj  par  f  otmmnt* 
Majimu#n  forward  pvn  ■■  ainrirrt  on  fimatm  thraupn  th*  uw  of  *ovr  *n*« 
tpiciKt  ulemmilt     Tha  h*av>  duly  Siifioa*  cumtructroo  a  uaad  throughout  an 
that  iha  ■rHeiinu  will  withrland  1D0  PTiph  bJui  wind  lipadi 

Tha  A  B2  hi  tdaal  lot  mounting  on  iha  sarnr  mart  at  your  tri4undaT  or  ulnar  an 
i  thin  aati'v  opvn  i  o«  up  tha  wiif  id  oi  ft  and  7  «rnn"i  VHF  com  mun  teat  ion 


Out  y  rpant 

pmiw  m  PiiJi  iiif  1 

10  *l|tOw  for  mirifflum 

PUhip  Irpnalar    Tha  dafjttn 

P'Onidai  for  minimum" 
V  S  .W  R .  and  *  wda  b*nd- 
*.oii«   Atiu.isinSOJS 
typ*  connfec  tor  tBtsmbty 
«  ulihrad  pJua  tfw  matetunp 

r*4f4 
at  2,000  warn  PEP 


SPECIF ICATKMS  -  A  « 


SPECIFICATIONS  -  A  I  1/4 


ElECTRKAl- 
Forward  Gun 


ELECTfllCAL- 

FCKwardGaiin  1  J  BdB 

Ftonl  to-Back  R«»a  25dB 

tfj5WP.<TWWinnea>  12  1 

Hptl  Ponapr  B*tm  Widtn  dCT 

SaneVr^Jm  .  ,  220  u>  22ft  MHz 

kmBwaans.  SOOhmt 

Maichinf  Syitom    Ad|utLab*e  fipwni 


MECHANICAL. 
Boom  Ll'i'iUlh 
Ldnacfi  Ehrrnvni 
Twrninf  B*d.ui 
Mmnwm  Suif  **C*  A 
WawJ  lama  al  ftO  WPV» 


.  Bli 

78  "■ 

4Jfi 

l  32  an  ft 

ItftAav 


7m*tatt  12  CkfB 
Frorm  TO  BdCa  Ratio      fimatnri  lOdB 
1  1 1  if  ten  2MB 
VS  W«    16  &  ?m#l*ul  111 

H at  •  Power  B rarn  Wdih      40'  in  *$* 
BanjanwjaM.      finwarriM)  !o&4  MHj 
2  rnptan  1*4  tp  14*  UHf 
impPUBtteat  WoTimi 

ntaMhuia;  Syiaam   Ac%utt«elF  Gamma 


Boom  L*OQrtv 
LonsjrirH  E  Nfnyol 
liiJ'nlng  Radiui 
Matimum  Suifac*  An»* 

Wind  Load  jt.  «□  MTM 
Mryi*hi 


1ft.  1  It 

1ft  ft 

.  ,  ,07  ft 

4  48  w   11 
.43  Jlii 

13  8  \m 


Da  4~  a  B"  w  full 
1/ir  ihadk  Noavr  duty 
ptalad  staa*  maat  to 

bocri-n  mount if>s 

BMinrfjIy  tt  uwad  on 

a0  ftlirujair  SnrMM  of 

Amtltur  nn  lain-nai . 

Tha  braehal  auambiy  kwtu 

u*'  manantly  nn  ths.  u|i>»ra 
boom  *rtd  thin  withttandt 

Tha 

':  wt 


totem*  without  rwnjiinf 
of  HP  tt 

k 


ACCESSORIES 


^T         PR25G  ^^ 


1J  1v    WP25G 


SDB25G        m 


BPH25G 


SB25G    3'4"    SHORT    BASE    section    for 
concrete  —  SI  7.00 

SBh25G*    3'4"     HIMGED    SHORT    BASE 
section  for  concrete  —  $28*00 
HGB25G*    3'    HINGED    GROUND    BASE 
(use  without  concrete)  —  $50-00 
SDB25G*    SINGLE     DRtVE-iN     BASE    - 
$25.00 

BPH25G*   HINGED  BASE  PLATE  for  con- 
crete -$41.65 

FR25G*   FLAT  ROOF  MOUNT  -  $31.90 
PR25G*   PEAK  ROOF  MOUNT  -  $25.00 
"Note:    Towers    mounted    on    these   bases 
must  be  bracketed  or  guyed. 
RP25G  ROTOR  POST  -  S4J5 
AS25G   ACCESSORY  SHELF   (for  mourn* 
ing  Ham-M  rotor,  $8.35 
GA2BG  GUY  ASSEMBLY  with  torque  bars 
-$t5.00 

GB25G    GUY    BRACKET    ONLY    without 
torque  bars  —  $9.60 


Adjustable  House  Brackets 

HB25AG0-15,f-$13.35 

HB25BG0-24"  -  $16.65 

HB25CG  0-36"  -  $20.00 

Eave  Brackets 

EB2515G  1 5"  $7.50 

EB2524G  24"  $8,35 

EB2525G   UNIVERSAL   EAVE  BRACKET 

S  10.00 

TB-2  THRUST  BEARI NG  $4.65 

TB-3    HEAVY  DUTY  THRUST  BEARING 

-$58.35 

WP25G  WORK  PLATFORM  -  $23.35 

Side  Arm 

SA2SG  224  -  $43. 50 

SA25G-524  -  $43.50 

24"  SIDE  ARM 

SAB25G^2  -  $27,50 

SIDE  ARM  BRACKET  -  S27.50 

SA2SG-67  67J"  SIDE  ARM  -  $43.50 

UHF25G  SIDE  ARM  MOUNT  (for  UHF  & 


RP2& 

FM  antenna]  -  $6.25 

BPC25G*    CONCRETE    BASE    PLATE    - 

$28.40 

25G    —     (10J    straight    section    of    tower 

£43.95 

25AG  3  -  dop  section  2%"  tube  type;  2 

most  ills  snugly  inside)  $49.95 

25AG-4  —   (top   section,  upper  end  term 

nates  in  IV  flat  plate  for  mounting  TB-2  c 

TB-3  thrust  bearing)  $49,95 

3/B"   TBE&J    -    (turnbuckles   3/8"    sc  6' 

6,000  lbs  ultimate  strength)  $7.75  each. 

3/16"  CCM  -  cable  clamps  -  45d  ea. 

1/4"  TH  -  thimbles  -  30fi  ea. 

1/Z*    TBE&J    -    W    %    12"    turnbuckk 

11,000  lbs.  ultimate  strength)  $13.00  eac 

a/16"  EHS  -  Guy  wire:      250'  -  $27.50 

500'  -  $55,00 
1000'  -$110. 

GAC-25-3    -  concrete  guy  anchor  $16.i 
each 
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HHM  RRDIO  / 

MOBILE 
COMMUNICRTIONS 


MODEL 

12V4 

600 

102 

612 

107 

12HM4 


as 


THOMSON-CSF 


NPC 


ELECTRONICS 


NET  PRICE 
$19,95 
$20.50 

$24.95 
$27,95 

$28,95 
$29.95 


103R 

•13  HM4 
104R 

T2/116 
108RA 
108RM 
109R 


$39.95 
$41 .95 
$49.95 
$69.95 
$79.95 

SI  49.95 


MODEL  12HM4 


NPC  2.5  Amp  Regulated  Power  Supply 
Solid  Statu    Short  Circuit  Protected 


low  cost  regulator]  power  supply 
0un?l]y  converts  115  vote  AC  lo 
13  5  volte  DC  I  M0  rmlliYGtis 
1  5  amps  continuous.  2.5  amps 
rag  Ideally  suited  lor  operating 
mobile  CB  transceivers  ri  your 


ALSO'      An^laNi    H 
13  HM  A  with  bu.lt  in 

noro  or  office  0 

ase  station 

loudspeaker. 

TVFICAL 

MAKIMUW 

Output  Voltage 
Continuum*  Current 
Baaulatum 
Apple/No** 

13  5   »  SVDC 

1   5  Arnfi 

2.5  Am  p 

SrnV  RMS 

14VOC 

io  mv  nus 

3T  |M»  i4   {Wli  IK*  tD)  Stnpp.ng  WfegM  3  tbft 


MODEL  107 


rVPC  *  Amp  Pqait 
Supply.  6  Amp  Max 
Sotid  State   Overload 
Protected 


Functions  sircnlly  in  converting  115  worts  AC  lo  12  volts  DC.  4  amps 
cnntimtoits.  6  amps  max  Enables  anyone  lo  enjoy  CB  radio,  car  o-lrack 
cartridge,  cassette  player  or  cm  radio  in  j  tome  or  office 

Confanuoua  Currant  (Full  Laed) 
Output  Vattege  4  No  Load  > 
Output  Voltage  I  Fun  Loacft 
Filtering  Capaotof1 
Ripple  (Foil  LoaPf 
Sftort  Ctfgtft  Pt<HecIiori 

Cne  3"  CHI  *  iS~  ft*}  «  f*'  |D| 


4  Amp 

KVmti 
1?V  mm 
10.000  uF 
iVHMS 
7  hfimjl  Br-  aft*r 


REGULATED 


MUD  El    i?CM 
ran  ci 

ta*H|$CEIVM 

ri5  vumj  e  vec  i  e  *w*  aio 


MODEL  103R 


NPC  4  Amp  Regulated 
Power  Supply. 
Solid  Slate,  Dual 
Overload  Prot action. 


Snipping  m»ght  5  lb* 


CowerlsllS  vote  ACto  l3€voto  CrC   ?  ?00  ml  traits  Hweftes  2  5 
amps  continuous  and  4  amps  max  ideally  suited  lor  applications 
where  no  hum  and  D£  stability  ate  important  such  «S  CB  transmission, 
small  Nam  radio  transmitter  and  high  qua  I  Fly  eighl  -track  car  stereos 
Can  also  be  used  to  trickle-charge  12  voli  car  batteries. 

TVeiCAL  MAXIMUM 

Output  Voltage  13*  t  JVOC  t  3  6  t  3  VDC 

Line/Load  Ftaguiabon  20  m V  50  my 

Rtppla/NocM  2  mV  PAIS  5  irtV  RMS 

TranaiaHHHwinnia  MuSec 

Current  CorrtffluOu*  2  5  Amp 

Curra>m  lhthi  4  Amp 

Current  FoMbacft  1  Amp 

3   IMH4V  (W>Hf%*'(0|     Shipping  Woighi  4  m$ 


MODEL  109B 


tlODEL  108RM 

NPC  1?  Amp   RltgulaT&d 

Power  Supply. 

Solid  Stne, 

3  Way  Protected. 

Cur  rem  Meter, 


ties  heavy  duly  unit  pwetty  converts  IIS  veils  AC  to  13.6  volts  DC 
300  mrilnrofts  $  amps  continuous  12  amps  max  All  sottd  stats 
ttturts  fluaf  cur  rem  overload  and  pvfrvoiuge  proiettion  tdealiy 
jiled  for  operating,  mooite  Ham  radio  2  meter  AM-FM-SSB  trans- 
krvtra  in  your  home  or  office  Can  also  be  usert  to  incklfi-cMflfi  12 
jli  car  batteries 

TVPLCAL 

0    t  ?VDC 

20  mv 

2  mV  P  WS 

KgBtt 

•  Amp 
i  ?  Amp 
;  5  Amp 
14  SV 


jfput  Voyage 
ne/Loexf  Regulation 
pjMeVMcne 


MAXIMUM 

13  &    f  3VDC 

50  mV 
5  mv  PMS 


irrenl  foidbacL 

ii*  voltage  froJBci*o*^ 


15V 


*  .     HJjiTH    iWi.iV  <Di  Snipfmig  Winghr  ft  5  lbs 

LSO  AVAILABLE  AS  MODEL  108RA 
1TMOUT  METE*  AND  O  VE  RV  OLTAGE 
^OTECTION, 


NPC  25  Amp  Regulated  Power  Supply    4- Way  Protected 
OuipuT  Voltage  And  Current  Meter* 

t  rtra  heavy-Oufy  umt  QuieOy  converts  1 1S  vote  Ac  »  13  6  watts  DC  ?  200 
muiivotts  to  amps  continuous.  25  amps  mat  Alt  solid  fiat*  Features 

dual  currern  over  toad,  overvoHage  and  ttlermal  prdledion   Ideally  Suited 

Igr  operating  mohue  Ham  radio  and  linear  amp  1 1  tier  in  your  home  or  office 
Excellent  Bench  power  supply  for  testing  ami  Servjcirty  oi  mobile  commu- 
nications equipment 

rvPiCAl 

Output  VorUtf*  13  0       JVDC 

Lme/Loed  ReguUMwn  50  mv 

ft.ppie  None  5  mV  RMS 

Tr ifnem  naiponea  20  uS*c 

Current  Contmuous  10  Amp 

Current  Lintrl  36  Amp 

OvetvOHage  P<o1t»c!«ou  14  5  V 

frier  mat  OvertCkBd  180  F 


MAXIMUM 

13  0    I  3VDC 
100  mV 
tflmVRMS 


15V 


MODEL  104R 


NPC  6  Amp  Power  Supply 

Regulated, 

Soli  id  State.  Dual 

Overload  Protection. 

Converts  US  votts  AC  Id  13  6  volts 
DC  i  ?0D  millivolts  Handles  4 
amps  continuous  and  I  amps  max 
Ideally  suited  tor  applications  where 
excellent  DC  siaordty  ts  important,  such  as  CB  Srsnsmisgton.  small  Ham 
radio  transmitter,  and  high  quality  eight  d^ck  or  stereos  Can  be  used  lo 
trie*  it-charge  T2  wort  car  battenes 

HAXIVLFM  I  »^>CAL 

13  6  i  2VOC  13*  nJVOC 

20  mV  50  mV 

; my  RMS  5mVRMS 

20  uS&c 

4  Amp 

©Arrip 

?Arnp 

10)    Shipping  Weignt :  0  Ibt 


OulQ-uT.  VEhrtage 
LinLiLoact  Regviabon 
RippfceJ  Notgc 

Tranaient  Reeppn  m 
Current  Continuous 

Cuirent  Limit 
Current  Fold  back 

Cam:  3'  r*iH]  x*t    '  iwjsifl- 


MODEL  12U4 

MFC  t   75  Amp 
Powr  Supply. 
3  Amp  Men 

Functions  silently  m  convert- 
ing 11 S  volts  AC  lo  12  votls 
DC.  Ideally  su  'ed  for  most 
applications  including  8- track  stereo,  burglar  alarm,  car  radio  and 
cassene  tape  player  *nhm  power  rvtmg 

Conti^uoirtCurrenl  lFu«Lo#di  1^5  Amp 

Output  Vo«ege  (No  Loedi  it  V  max 

Output  Voltage  (FuM  coec  i  tavmn 

riHei  mg  Cepecm>r  5, 000  mF 

Ripple  (Fwl  LOedl  *  V  RMS 

Short  Circuit  ProiedK*n  T  her  mal  Breaher 

Case;3"(M)  *  4    iWj  ^  -    rDj   Shipping  Weight  3  101 


DC  2  5  amps  continuiue;  4 
rato,  car  B-fracfc  cartridge 


MODEL  102 

NFC  25  Amp 

Power  Supply. 

4  Amp  Men.  Solid  Stale. 

Overload  Protected 

Functions  silently  in  conven- 
ing 1 15  volts  AC  lo  12  .volts 
Enables  anyone  to  enjoy  CB 
or  car  radio  in  a  home 


Confm  ueu*  C  urnem  <FuP  LO«d  I 

liAmp 

Output  Voltage  \Nq  LoaO) 

1 6  V  mai 

Output  Vonege  fFuti  LoaOi 

12  V  win 

Finenng  Capacitor 

5.000  uF 

Rip  pic  If  ii  II  l.oatfl' 

6VRMS 

Snori  Circuit  Proiection 

1  hiormal  HrettNer 

Ca«-3,,[.H}t4«-."lW}i-5^' 

101 

Shlppmti  W^gh  1 

4  104 

General  Mult i -pur pose  V-O-Ms 
Drop  Resistant 
Hand  Size 
Model  310V-O-M 
Type  3 


Drop  resistant,  hand -size  V-O-M  with  high- impact  thermoplastic 


.   20.000  Ohms  per  volt  DC  and  5,000  Ohms  per  volt  AC;  diode 
overload  protection  with  fused  Rx1  Ohms  range. 

.  Single  range  switch;  direct  reading  AC  Amp  range  to  facilitate 
clamp-on  AC  Ammeter  usage. 

RANGES 

C  Volts:  0-3-1 2-60-300,1 ,200  (20,000  Ohms  per  Volt). 


Deafer  Programs 
NOW  Available 


AC  Volts:  0-3-12-60-300-1,200  (5,000  Ohms  per  Volt). 

Ohms:   0-20k^200k-2M  Q  -20M  J!  (200  Ohm  center   scale  on  low 

range).  

DC  Microamperes:  0-600  at  250  mV, 

DC  Milliamperes:  0-6  60-600  at  250  mV. 

Accuracy:  ±  3%  DC;  ±4%  AC;  (full  scafeL 

Scale  Length:  2  1/8". 

Meter:  Self -shielded;  diode  overload  protected;  spring  backed  jewels. 

Case:    Molded,   black,   high  impact  thermoplastic  with  slide  latch 

cover  for  access  to  batteries  and  fuse,  2-3/4"  w  x  1-5/16"  d  x  4-1 14" 

h. 

Batteries:  NEDA  15V  220  (1),  1%V  910F  (1):  Complete  with  42" 

leads,  alligator  clips,  batteries  and  instruction  manual.  Shpg.  Wt.  2 

lbs. 

Model  310  Cat.  No,  3018  >*..... .  , , .......  S53.00 


Tufts  Radio  Electronics 


209  Arty stic  Avenue  »  Medford  MA  02155  •  (617)  395-8280 

TC-23 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


KLM  RF  Power  Amplifiers 


rADD0N 


POWER 


K  L  M   ELEC-maMJCB 

160       ~ 

WATTS 

LINE  A* 


•  A  simple,  add-on-immediately 
RF  amplifier 

•  Merely  coax- connect  amplifier 
between  antenna  and  transceiver, 

•  No  tuning?  Efficient  strip-tine 
broad  band  design. 

•  Automatic!  Internal  RF-sensor* 
controlled  relay  connects  amplifier 
whenever  transmitter  is  switched  on 

Highest  quaNty,  Arr^ncan-rnade  'brand 
transistors  &$  fully  protected  tor  VSWR. 

short  and  overload,  reverse  polarity. 
Highly  effective  heal  sinking  assures  long 


Manual,  remote-position  switching 
is  optional. 

•  Models  for  6.2,1  V*  meters,  70CM 
amateur  bands  plus  MARS  coverage 

•  Two  types:  Class  C  for  FM  C  W. 
Linear  for  SSB/AM/FM/CW, 

•  Negligible  insertion  toss  on  receive. 

•  American  made  by  KLM. 

file,  re*  a  pie  performance  Black  anodizetf 
containers,    ex du si ve    KLM   extrusions, 
have  seven,  full  length  fins  on 
both  sides! 


F8fQ 

MO  ML     FWRWr   ROM  fWB 

ttO*  CUR 

SM 

pwa 

FRIO       VODCl 

PWHIKP 

M0«  PWA 

nam  am 

sin  PBict 

FHE0      tltiGfL       *WftWP   MOM   FWfl    H0M   CUR    SIZE  PWCI 

ItUMUR       **tts 

OUT  «*ts) 

IW99  >t 

ftfttij     MUMMB 

i  "UK  | 

OUTtwMftl 

lim#s  it 

|MKt)    ALjUBfR         *fi       OUT   mi" i       i";      * 

50-W 

PO-S0AL           4 

90 

HM 

C* 

164  35 

144  T4B   PA  TO  «ei 

<s 

10 

ID 

c- 

159  95 

«MMtt  PA2-40C          14              4€                 7            C    149  05 

J44-14B 

FAM2B         t-4 

12 

2 

* 

59  95 

PATQ ■  1*00 

'5 

140 

18 

D' 

199  95 

PR10  35C       5  15            &                4            B"    119  95 

rit 

PW-7QB         1  4 

W 

10 

C 

155  95 

PA  HI  140BL 

«i  15 

MD 

If 

0* 

21595 

PA10-35CL'     5  15            35                &             B-    >39  95 

- 

W-70BLO    1-4 

ro 

10 

c 

m% 

PAUM60BL- 

:•    US 

160 

22 

D- 

2?9  95 

PA10  70C        5-15             70               n             &■    ?Z9  95 

PU-1406        14 

1*0 

20 

D 

229  95 

PA30-14QB 

iMi 

'40 

IS 

0* 

179  95 

PM0-70CL-:>   5-15            70               T4             D"    2*9  85 

- 

PA70-40B        5^15 

40 

5 

B 

03  95 

PA3C  '40BL 

15  4b 

140 

15 

P" 

1B9  9S 

■HttMdfliO  S-I5 

40 

5 

B- 

94  95 

219  ?&  ftfrTOC 

1   4 

7Q 

10 

V 

169  95 

am  kw*M:'A  ?n-*-?    -•«*-*-;   tsvM.i  -v.  is*  it*  j 

4 

P*t0-70B       5-15 

TO 

a 

C 

tM95 

PAI0WBC 

5  15 

to 

8 

C 

149  95 

■HI     %J*1?7*5Qft     1tt«l27«*0|    !fij- l«-»«    tte.?v*50i 

PrVlQ-fflBLo  5-15 

TO 

& 

C' 

149  95 

PA30  120BC 

T5  45 

m 

15 

&■ 

169  95 

LiK(  AH  iMPLIBiJ     f 4i  ij  S¥flC 

TEMPO 


Dealer  Programs 
NOW  Available 


THE  TEMPO  2020 


fPlL]  GY->lW9r  ciropl 


iMhmcMi  sci*o-ttitt  o»ta"    amy  3 

Suiir-in  AC-  *n<J  1}  VDC  po*«r  juppliM 

CW  inter  alAncfird  flqu  iptnanl  .  not  in  accessory 

RLiggid  B14G-B  Hn»l  ampullar  lutwi. 

Cooling  fpn  ilandird  equipment    rajl  *n  accessory 

H^h  iwionnftK*  notM-bt*Afcw  it  ttvtiArd 

«BW«n«fit.    r 

IfcilH  II*  VOX  HM  HrihMth  M 


.  M*rop*One  r^xSeti 

•  DwM  HIT  control  »'lOw»  Ooii  &fc*d  «n4  i*to* 

•  AM  burn  80  through  10  molar  covorAQt. 


USB.  13«.  CW  ams  AW  o(W«*ron 

wthjb.mIi  r  X  S-n  10  dot 
{10QHJ  30  nun  i.ft«f  *wtt-a(}| 
*.i*J  cinnnoi  cr>»l»»  control  hi  rwO  ArrHUtiK 

RF  Alwnniier 

Ad|ui1ibie  ALC  Kllon. 
Phnnw  u*1cti  in  «4id  Out  |if  M 
Sepmfli"  PTT  |K*  lor  foot  i*<tch 

in*  TEMPO  2DZD    1759  00 

liOOW  0120  eitomir  »dHW     t»  95    UCkW  flrjtO 

r^mot*   i'FO      11  JO  00. 


TEMPO 

VHF/ 


ONE  PLUS 


The  Tempo/ ONE  PLUS  offers  full  25  watt  output  or  a 
selectable  3  to  15  watt  low  power  output,  remote  tuning 
on  the  microphone,  sideband  operation  with  the 
SSB/ONE  adapter,  MARS  operation  capability.  5  KHz 
numerical  LED,  and  all  at  a  lower  price  than  its  time  tested 
predecessor..,   the  Tempo  VHF  ONE. 

The  Tempo  VHF /One  Plus  is  a  VHF/FM  transceiver  for 
dependable  communication  on  the  2  meter  amateur  band  •Full 
2  meter  coverage,  144  to  148  MHz  for  both  transmit  and  receive 

•  Full  phase  lock  synthesized  (PLLl  •  Automatic  fepeater  split 
—  selectable  up  or  down  •  Two  built-in  programmable  channels 

•  All  solid  state  •  300  selectable  receive  frequencies  with 
simplex  and  +600  kHz  transmit  frequencies  for  each  receive 
channel.  Price:  $399.00 


ATLAS  350-XL 


•  ALL  SOLIO  STATE 

•  SSB  TRANSCEIVER 


350  WATTS  P.EP.  Ofi  CW  INPUT 
10  THROUGH  160 
METER  COVERAGE 


Illustrated  with 
optional  AC  supply. 
Auxiliary  VFOF  and 
Digital  Dial. 

The  all  new  Atlas  350- XL  has  all  the  exciting  new  features  you 
want,  plus  superior  performance  and  selectivity  control  never  before 
possible.  Price;  S99&.00 

•  10-160  METERS 

Full  coverage  of  all  six  amateur  bands  in  500  kit/,  segments.  Primary 
frequency  control  provides  highly  stable  operation.  Also  included  is 
provision  for  adding  up  to  10  additional  50O  kHz  segments  between 
2  to  22  MH/  by  plugging  in  auxiliary  crystals. 

•  350  WATTS 

P.E.P.  and  CW  input.  Enough  power  to  work  the  world  barefoot! 
IDEAL  FOR  DESKTOP  OR  MOBILE  OPERATION 
Measuring  just  5  in.  high  x  12  in.  wide  x  1  2Vi  in.  deep,  and  weighing 
only    13   pounds,   Che   Atlas   350-XL   offers   more   features,  perfor- 
mance and   value   than  any  other  transceiver*  regardless  of  size,  on 
the  market  today! 

•  350-PS  matching  AC  supply  —  $225.00 

•  DD.6XL  plug-in  digital  dial  readout  —  $229.00 

•  305  plug-in  auxiliary  VFO  —  $155.00 

•  311  plug-in  crystal  oscillator  —  $135.00 

•  DMK-XL  plug-in  mobile  mounting  kit —  $65.00 


TEMPO  ONE        HF  Transceiver.  80-1 0M.  USB,  CW  &  AM  -  $399.0' 
AC/ONE  Power  supply  for  TEMPO  ONE  -  $99.00 

VF/ONE  External  VFO  for  TEMPO  ONE  -  $199.00 


TEMPO  SSB/ONE 

SSB  .jdaptef  tor  the  Tamp©  VHF/One 

"    Selectable    upper   or   lower  sideband.    '   Plugs  directly 

VHF /One  with  no  modification.  '  Noise  blanker  built-in.  ' 

VXO  for  full  frequency  coverage.  ■  S225;00 


into  the 

ft  IT  and 
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Wilson  Electronics  Corp, 


Jt     *         *■*-**  i  ■ 


■Ji£U>lf!» 


2  METER 

PORTABLE  AMATEUR 
aW  CHANNEL 
SYNTHESIZED  RADIO 

1  AMP  11  watt*  fir  MJTFtrr 
144-  144  M Hi 


$439.00 


GENERAL  SPECIFICATIONS 


«  Ha  at  dunmk- 


Riding  the  crest  of  the  new  wave  of  multi-channel  two-meter  rip  is  the 
Wilson  WE-800.  Designed  as  an  all-purpose  mobile  or  portable  unit,  the 
WE-800  is  loaded  with  enough  features  to  satisfy  even  the  most  dis- 
criminating amateur.  The  "SOO"  is  for  channels,  from  144  to  148  MHz 
in  5  KHz  steps,  up  or  down  500  KHz  for  your  local  repeater.  There  are 
even  provisions  for  p  re-programming  five  of  your  favorite  frequencies 
or  changing  to  two  optional  offsets,  in  case  your  area  repeater  is  non- 
standard. Add  to  these  features;  internal  rechargeable  power  pack 
optional  (uses  10  AA  NiCad  cells,  not  included),  detachable  rubber  flex 
antenna,  built-in  S-meter/output  indicator,  built-in  high-low  power 
option  switch  (1  or  12  watts,  when  used  mobile  or  base},  built-in 
connectors  for  external  antenna,  speaker  and  power.  Whether  you're 
just  getting  your  feet  wet  on  two-meters,  or  a  seasoned  amateur,  you  'II 
find  the  WE-800  to  be  the  most  light- weight,  versatile  base/mobile/ 
portable  rig  on  the  market  today. 

The  WE-800  comes  complete  with  plug-in  speaker-microphone,  mobile 
mounting  bracket/handle,  rubber  flex  antenna,  12V  DC  Charger  Cord, 
instruction  booklet  and  90  day  limited  warranty.  Rechargeable  internal 
battery  pack  optional. 
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PERFORMANCE  SPECIFICATIONS 


•  HF  output 

•  Frvqivno  tubilkv 

•  LoCil  wittiior 
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the  First  Name  in  Amateur  Hand -H  elds 


New  2  Meter  Mark  II  and  Mark  IV 

The  new  arrivals  to  the  Wilson  family  of  quality  high  performing 
hand-held  radios  are  the  small  American-made  MARK  0  and 
MARK  IV.  The  ultimate  hand-held  for  the  amateur  who  demands 
quality,  performance  and  value. 

As  the  smallest  size  hand-helds  ever  marketed,  the  radios  feature 
excellent  adjacent  channel  selectivity,  and  innermod/image  rejec- 
tion. The  attractive  blue-gray  Lexan®  outer  case  is  rugged  and 
durable. 

Features 

•  6  channel  operation  •  individual  trimmers 
on  all  TX/RX  Xtals  *  microswitch  control 
of  TX/RX  •  includes  improved  rubber  flex 
antenna  and  one  pair  Xtals  146.52/. 52  in- 
stalled *  built-in  microswitch  speaker-mic 

•  90  day  warranty  •  BNC  type  antenna 
connector  •  can  be  modified  for  MARS 
or  CAP  •  inexpensive  rechargeable  Ni- 
Cad battery  power  source  *  easily 
accessible  circuitry,  •  a  variety  of 
accessories  and  tone  options  are 
available. 


Mark  II  (2.5  watt)  $199.95;  Mark  IV  (4  watt)  52 39 .95 


The  standard  of  Amateur  Hand- 
held* is  Wilson's  line  of  VHF  and 
UHF  radios  as  follows; 

Three  models  in  the  144-14S 
range  include  the  14025M  -  2.5 
wattr  1405SM  -  switchable  1  and 


5  watt,  and  1407SM  -  7  watt 
units,  one  unit  in  the  220  band; 
Model  2202SM  -  2.5  wan.  and 
Model  4502SM  -  switchable 
1  and  1.8  watt  unit  is  in  the 
450  range. 


COMMON  FEATURES 

•  6  Channel  Operation 

•  Individual  Trimmers  on  all 
TX/RX  Xtals 

■  AJJ  Xtaisplugin 

•  Microswitch  control  of  TX/RX 

•  Rubber  Flex  Antenna  furnished 

•  Convenient  Size  .  . .  Fits  in  hip  pocket 

•  90  Day  Warranty 

•  Can  be  modified  for  MARS  or  CAP 

•  Built  for  rugged  use 

•  Inexpensive  power  source  with  rechargeable  Ni-Cads 

•  Easily  accessible  circuitry 

•  One  pair  Xtals  furnished  with  each  radio  installed. 

Illustrated  /s  th*  Mark  IV  4  watt  \  402SM :  1 46. 52/. 5 2      45025M :  446.007.00 

mm  with  optional  touch  tone  pod         T40SSM:  1 46.  S2/.52      2202SM :  223. 50/.50 


HAND-HELD  OPTIONS  AND  ACCESSORIES 


LEATHER  CARRYING  CASE 

•  LCI  for  1402  SM  -  118,95 

•  LC-3  for  Mark  II,  IV  -  Si 6.95 

•  LC-2-  all  others-  SI  8.95 

1 10V-AC  DESK  BATTERY  CHARGER 

For  new  units  Mark  II,  [V  -  use  the  Model 
BC-2;for  Models  1402,  1405,  1407,  2202 
.ind  4502.  use  Model  BC-I.   $40,95 

WALL  BATTERY  CHARGER 
1 10  V-AC  Charger  ...  use  WO 1 2  f  SIMS) 
for  1402, 1405T 1407,  2202,4502;  use 
WC-14  I  SI  5.95)  for  Maik  II.  IV. 


•  BC12    -  S  14.95 

CIGARETTE  LIGHTER  MOBILE  POWER  PLUG 

•  SPEAKER  MIC 

SMI  -  for  Models  1402,  1405,  1407,  2202,  4502. 

SM3     (MarkllJYIarklV) 

SM  2forModeh  1402,  1405,  1407,2202,4502.  (330.95), 

•  RECHARGEABLE  8ATTERY  PACKS 
Use  the  following  Ni*Cad  Packs  for  the 
unit  you  select: 

BF-1  -  10  loose  tells  -  500  mA  (1402,  1405)  -  S18.9S 
BP-2  -  strapped  cells  -  600  mA  11405,  2202,4502)  -  $24.95 
BP-4  -  Mark  II,  Mark  IV  pack  -  S20.95 
BP-7  -  1407  SM  high  pofter  pack  -  124.95 


•  MOBILE  AJYPUF1ER/CHARGER 

The  Model  1420 A  i*  a  mobile  amplifier/ 
charger  for  the  hand-held  models  14055M 
and  1407SM.  Produce*  20  watts  on  the  1405 
and  25  watts  or*  the  1407  when  engine  is 
charging  above  1  2V-DC,  and  charges  internal 
Ni-Cud  battery  pack,   Si  29.00 

Other  options  include: 

•  Touch  Tone*  Pad  (installed  only} 

•  XF-1  Monolithic  Filler  (1402, 1405,  1407) 

•  TE4  Eone  Encoder 

•  TE-2  Ertoofr /Decoder 

•  BNC  Rtfjber  Duck  Amema 

•  TNC  Rubber  Duck  Antenna 
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The  indispensable 
BIRD  model  43 

THRULINE 

Wattmeter 


Dealer  Programs 
NOW  Available 


ft, 


=    f* 


Table  1 
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Redd  RF  Watts  Directly. 

045-2300  MHz.  1-10.000  watts  ±5%,  Low  Insertion 
VSWR  — 1.05. 

Unequalled  economy  and  flexibility:  Buy  only  the 
element(s)  covering  your  present  frequency  and  power 
needs,    add   extra   ranges   later   if   your    requirements 

expand. 


43 

Elements  (Table  1 )  2-30  MHz 
Elements  (Table  1)  25-1000  MHz 

Carrying  case  for  Model  43  &  6  elements 

Carrying  case  for  1 2  elements 

{ Specif y_T y in-  N  or  SQ239  connectors) 


PRICE 

$120 
42 
36 
26 
16 
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model  4431 


•  Model  43  Power  Measurement  Versatility 

•  Variable  RF  Signal  Sampler  {built-in} 

Model  4431  provides  an  RF  signal  sample  for  use  with  counters, 

oscilloscopes,  spectrum  analyzers,  etc.,  at  the  same  time  a  power 

measurement  is  made. 

Amplitude   of   the   RF   sample   is   adjustable  by  depth-of -insertion 

control  knob  on  the  front  of  the  wattmeter. 

Model  4431  uses  the  same  Plug-in  Elements  as  the  Model  43  (within 

its  frequency  and  power  limitations). 
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SERIES  31  —  BNC  CONNECTORS 

Am  phenols  BNC  connectors  are  small,  lightweight, 
weatherproof  connectors  with  bayonet  action  for 
quirk  disconnect  applications. 

Shells,    coupling    rings    and    male    contacts    are 


accurately  machined  from  brass.  Springs  axe  made  of 
beryllium  copper.  All  parts  in  turn  are  ASTRO- 
plated®  to  kivc  you  connectors  that  can  take 
constant  handling,  hint,  temperatures  and  resist 
abrasion. 


BNX  BULKHEAD  RECEP- 
TACLE  31-2Z1-3S&  UG-1094 

Mates  with  any  BNC  plug. 
Receptacle  can  be  mounted 
into  panels  up  to  104"  thick. 
SI  25 

BNC  (M)  TO  UHF  (F)  ADAP- 
TER 309-2900-385  UG  255 
Adapts  any  BNC  jack  to  any 
t!HK  pIur.  $3.63 
DOUBLE  MATE  ADAPTER 
8  3-877-385  Both  coupling 
rings  are  free  turning.  Con* 
nects  2  female  components, 
$2.72 

JACK  ADPATER  SI  .95 
575-1 Q2-3H5  Adapts 
83-1SP-385  to  Motorola  type 
auto  antenna  jack  or  pin  jack. 
PANEL  RECEPTACLE 
B3-IK-3A5  S0239  Mounts 
with  4  fasteners  in  21/32*' 
diameter  hole.  $1.17 
PANEL  RECEPTACLE 
83-878-385  S0239SH  Mounts 
in  single  21/32**  diameter 
hole.  Knurled  lock  nuts  pre- 
vent turning,  $l.E>9 
BNC  ANGLE  ADAPTER 
31-009*385  UG-3G6  Adapts 
any  BNC  plug  for  right  anfde 
use.  $4.23 

BNC  TEE  ADAPTER 
31-008*385  UG-274  Adapts  2 
BNC  plugs  to  31-003-385  or 
other  female  BNC  type  recep- 
table,  $4,56 


fr> 


UG*273 


UG-1094 


575-1 02-3&S 


BNC(F)  TO  UHF  (M)  ADAP- 
TER      31-0  28*385      UG-273 

Adapts  any  BNC  plug  to  any 
UHF  jack-  $2.39 
PUSH-ON 

&3-5SP-385  Features  an  un- 
threaded, springy  shell  to  push 
fit  tin  female  eonnectors- 
$2.27 

LIGHTNING  ARRESTOR 
575-105-385  Eliminates  static 
build-up  from  antenna.  Pro- 
tects your  valuable  equipment 
against  lightning  damage. 
$4.80 

BNC  PLUG  31-002-385  UG- 
88  Commonly  used  for  com* 
m  u  meat  ions  antenna  lead 
cables.  For  RG  55/U  &  RG 
58 'U  cables,  $1.59 
BNC  STRAIGHT  ADAPTER 
31-219-385  UG-914  1  9/32" 
long,  allows  length  of  cables  to 
be  joined.  Males  with  BNC 
plugs-  $2.12 

BNC  PANEL  RECEPTACLE 
31-003-385  UG*290  Mounts 
with  4  fasteners  in  29/64" 
diameter  hole.  $1.74 


83-877-385 
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AMECO 


ALL  BAND  PREAMPLIFIER 


I)  Ir 


•6  THRU  160  METERS 

-  TWO  MODELS  AVAILABLE 

-  RECOMMENDED  FOR 
RECEIVER  USE  ONLY 

•INCLUDES  POWER  SUPPLY 

MODEL  PLF  employs  a  d 
gate   FET  providing  noise 
ores    of    1.5   to   3.4    rib,,, 
pending  upon  the  band.  1 
weak    signal    performance 
most  receivers  as  well  as  im, 
and     spurious     rejection 
greatly  improved.  Overall  g 
i$   in  excess  of   20  db.   Pa 
contains  switching  that  tr? 
fers   the   antenna  directly 
the  receiver  or  to  the  Pie^: 
Model  PLF   117V  AC,  60 
Wired  fit  Tested  ,  .  . $44 

Model  PC  LP  Uses 
nuvistor    »  , .  . , S44 
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DUST 
COVERS 


•Our  covers  are  custom  flesjoned  to  protect  all 
popular  equipment  models.  *They  are  made  of 
rugged  high  quality  vmyl  and  are  machine 
stitched  for  extra  strength.  -They  add  that 
professional  took  to  your  star  ion.  -Most  covers 


are  priced  at  $3,95, 


From  Texas  .  .  "I  would  like  to  say  how 
surprised  \  was  as  to  how  much  quality 
you  put  into  your  covers"  .  .  .  Mr.  Mark 
Canada 

From  Calif,  ,  .  ,  "Not  only  did  they  fit 
exactly  as  specified,  but  the  quality  of 
workmanship  is  most  satisfactory"  .  «  . 
Mr,  Dwight  Baum 

From  Pa "That  special  order  cover  is 

excellent!  Your  the  greatest** . . .  Mr.  Rod 
Phillips 

IE  COVER 
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Model  W51 

(5V  Self -supporting} 

$850,00 


ri-Ex 


FOWER 
CORPORATION 


Ideal  for  Receivers  —  Converters 
High  Gain  —  Low  Noise 

FEATURES: 

•  Small  size 

•  Increases  sensitivity  of  most  receivers 

•  Gold-plated  copper  shielding 

•  Single  or  double  $tage  models 

•  Diode  protected,  duet -gated  FETs 

SPECIFICATIONS 

Power:  6  V DC  to  18  VDC  t12  VDC  recommended) 
Size:     a.  Single  stage'  1"  x  1  %*'  x  K" 

b.  Double  stage:  2"  «  1  %T  x  %" 
MOSFET:  FT  06G1,  500  MHz.  dual-gate 
diode  protected  MOSFET 


DELUXE  RECEIVER  PREAMPLIFIERS 
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BATTERY  WIRE-WRAPPING  TOOL  MODEL  BW-630 


STRIP/  WRAP  /UNWRAP  TOOL  MODEL  W5U-30 


$34.95 


$5.95 


DIP  IC  INSERTION  TOOL  WITH  PIN  STRAEGHTENER 

MODEL  INS-1416 


WIRE  DISPENSER  MODEL 
WD-30-B 


$3.49 


THE  DISPENSER  WHICH 

CUTS  AND  STRIPS 

THE  WIRE 


$3.45 


jej  wire  wrapping  center 


Model  MB  U  $285 
(wtth  Balun)  $315 
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The  NEW  NYE 
"Matchmaker!" 
VIKING  MB  II 

Antenna  Impedance-matching  Nelwort 
assuret  maximum  perfectly  matched 
power  to  your  antenna! 


MB  II  provides; 
♦Constant  SWR  monitoring  *  Precision  tunmg  ot  final  amp  *  Karmonic  suppression 

*  Receiver  input  impeda/ice-matchrng  *  Maximum  power  transfer  to  antenna  *Con- 
tinuous  frequency  coverage  1  6  to  30  MHz  *  Prec*sion  tuning  ot  any  wife  ,Ji 
wavelength  or  longer  with  SWR  of  1  1 

MB  II  features: 

*  Finest  quality,  made-m-US*  components  *Large,  pfecistoHft,  easy-tcj-read  diats  with 
360  readout  *  Optional  3000  watt  Batun  for  twin  lead  antennas. 
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model  333 
dummy  load 
watt  met  tr 

Favorite  litfitwwftii  Ponabta-250  WATT  RATIIMG- 
Air   Cooled 

ideal  f«W  service  unit  *o»  motorle  2-wdy  radio— CB.  marine, 
business  band.  Besi  for  ORP  amateur  use.  CBf  with  zero  fo 
5  watts  lull  scale  low  power  range 
■  tpvcificvliorw 

DC  M  300  MHt 
l*mih«n  U  1  to  230  MHt 
250  wjfti  mtflrnvtttnt 
0-5.  0-50.  0- 12S,  0-250 
SO  23* 

?  fat 

£00.50 


VSVTR 


Cannadot 

Mot 

Shippmf  Hmo** 
ftriei 


-model  374  dummy  to*d  wattmetef  _ 

Top  of  the  Line- 1500  WATT  RATING -Oil  Cooled 

Our  h^hest  power  comp. nation  unit    Rated  to  1500  watts 

input     liniermiittefitl"      Meter     range*    are     >rvii  virtually 

calibrated  tor  highest  accuracy, 

■  specif  i  cat  lorn 

FrwiuMtey  drp  QQ  to  300  MMf 

VSVtR  Law  thin  !  3  1  ro  730MHi 


Yititnwttt  R. 
Input  ConnMTOr 

Shipping  Weigh'. 


0-  IS,  0-50 , 0-300.  0- 1  SOD 

SO  239  IharifMiiuilv  «**l*dl 

12  ■» 

$21500 


B'W 


BARKER  &  WILLIAMSON.  INC. 


Economy    Hqft   Power   Loed-TSOG  WATT   RATING- 

Oil  Cooled 

model  384  dummy  load 

Fg»  high  power  when  *J  vqu  need  r*  the  toad. 


specif  icationi 

f  r«Et U*fKV  Ran** 
VSWR 


Connacror 

Si» 

Shipping  W«*jhf 

Peta 


DC  to  300  MHi 

Lwthan  13  1  w  230  MHt 

1500  watt*  MHw  wwtiaril. 
MHatrwna,  tt*jhl  •  H>n«U 
mitMHiin  h*ai  limit 

SO  230  iNvmrticiltY 

•V3/4~«**a10-l/7" 

IStjK 
£04-50 


Pawar-1000  WATT  RATfNG-Oil  Cooled 
model  334 A  dummy  load  watt  met* r 
Our  most  popular  combination  un.T    Hintftes  full  amateur 
power.  Meter  fanges  indivtduaiiy  calibrated  Can  be  panel 
mounted. 

icatpom 

PC  c*  300  MHi 

Ita*  ltk«n  1.3:1  io  230  MHt 


Fraquancy  R 
VSWR 


1000  w«m  CW  int* nfiin»m 

aaa/nmaj  l^rrl     iiajnaf  i 
iimuin  hwrt  Itfflrt, 


fYattmatar  Rjno.ii 
Input  CoftMCIQr 


™taj|nt 


0-10.0-100.  0-300.  0-1000 
SO  239  lh«flwi<*iiy 

uriri  io  iw" 

12  fat 
S174JJ0 


LITTLE  DIPPER 


/ 


model  331 A 

transistor  dip  meter  _  ~^^ 

Portable  flF  single  generator,  signal  monitor,  or  absorption 
wavemeter  iro/Ttwei^K  11  pound,  6  ounces  with  all  codsl, 
0a 1 1 ev  powered  unit  «  ideal  for  field  use  in  lotting 
transect  *rs,  tuning  antennas,  etc  Can  also  be  used  to 
measure  capacity,  inductance,  circuit  Q.  and  other  factors* 
tot    experimenters,    it    is    easily    Ihe    most 


versatile  mswument  m  the  shop.  Conltnuous  coverage  Irani 
2  MHz  to  230  MHi  m  seven  ranges. 

Unii  consists  of  a  tranststor 1 1 ed  BF  dip  osoJIatpr  and 
1 00  microampere  metes  circuit.  Mela  circuit  uses  a 
single-ftanstsipf  DC  amplifier  with  a  potentiometer  m  the 
emitter  circuit  to  control  meter  sensitivity  A  3  pom  lion 
slide  switch  connects  (he  meier  circun  to  ihe  oscillator  for 
dip  meesuremeniE,  io  a  diode  for  absorption  wayemete* 
peak  nwasutemenis.  or  provide*  audio  modulation  of  ihe 
RF  signal 

Frequency  dial  has  a  calibrated  reference  point  lor  Q  and 
bandwidth  measurements  Each  coil  has  ris  own  frequency 
dial  there's  no  confusion  with  multiple  markings  or  small, 
hard  to-read  scales  near  trie  centei  pt  the  del 


*  specifications 


2  MHf  io  230  MHi  in  7  awBrltnaiitfl 
ringfft  by  plug  in  ecu  I  «u*mt>li*f 
2  MHt -4  MMr,  4  MHt-9  MH*k 
BMHi-16MHl(  It  MHi- 2?  MHi. 
32  MHi-64  MHi,  SO  MHi-  1 10  MHt 
1 10  MHi-230  MHt 


AccuriEV 

3U 

MtHlulalian 

1000  Ht.  25%  to  40% 

Pow»r 

9  volt  trtroictor  bin«rv, 
Biirgm  2Ufe  or  •quivaitnt 

Siia 

7"*2U4"n2AFi" 

Shipping  We 
Priot 

tghl 

1  lb.>  G  ot. 
3120.00 

WIDE  RANGE  ATTENUATOR 


MfrAISTM 

Protect  your  receiver  or  conyerter  from  overload,  ur  uiu 
vide  step  attenuation  of  low  level  RF  s*gnafe  l torn  signal 
generators,  preamplifiers,  or  converters  Seven  rocker 
switches  provide  anentuat-on  from  1  dB  to  61  dB  «n  1-dB 
steps  Switches  are  marked  m  dB.  1-2-^S  10-20  M  Sum  qi 
actuated  switches  ON  position)  gives  aitenuat ion  With  all 
switches    m   OUT  po-sjtkrr  *4Q   .i^^tiort  loss 

Aitenuator  installs  m  coaxial  hne  usmg  L)HF  connectO'^ 


i  specif  ications 

srswft 

inpNUAct 


Uii 

SOohn 


miUMMw.  DC  ia  225  MHi 


Site 


i  dB  eg    DC  to60MH2 
0  1  dB  dB    0  5  dB   DC  io  160  MHi 

0  t  dB  dB  - 1  &  dB,  DC  to  225  Hhr 

H/2-  m  2  1i?"  &  2  1/4- 

1  ir?faB. 
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Lorsen  KulrocJ 
Antennas 

MAGNETIC  MOUNT 

Stays  put  even  at 
100  mph* 

MM-JM-150for  144MHzuse\ 
MM-JM-220  for  220  MHz  use} 
MM-JM-440  for  440  MHz  use  J 


Handle  full  200  watts  •  low-low  V.S.W.R.  •  Deliver  3  dB  gain  and  more!  •Pick  the  one  that  best  fits  your  needs: 


" 


A 


Only 

$38.50 

complete 


TRUNK  LID  MOUNT 

No  holes  and  low 

silhouette  too' 

TLM-JM-150  for  144  MHz  use)       Only 

TLM-JM  220  tor  220  MHz  use      $38-50 

TLM-JM-440for440  MHzuseJ  complete 

And    1  /4   wave  antenna  for  trunk 
and  magnetic  mount  -  $18.50 


ROOF  or  FENDER  MOUNT 

Goes  on  quick  and  easy 

in  3/8"  or  3/4"  with 

fewest  parts. 

JM-150-K  for  144  MHz  use 

JM-22Q-Kfor22QMHzuse 

JM-44Q-K  for  440  MHz  use 

And  1/4  wave  antenna  for  roof  and 

fender  mounts  $1 1 .50 


Only 

$31.50 

complete 


Above  antennas  all  complete  with  mounting  hardware,  coax,  connector  plug,  alien  wrench  and  complete  instructions. 


_modtl  372  CLlPREAMP 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 


GeE  HttmVlHmi  leg^i  iimdutollan  wiHkiiiI  d.angoi  m1  ^iljrTEF 

Stllffl  *lMf  *EWI+i  fifiilfTipMifli   ami*  I, I itdJ^    h'"    V.i'H— '111*1, 

pub4«  udd'exs     sy^lMm.     and     tap*    i(ttfc*dft 


.  mtHimi  177. 


np*erf«^iH^i 


fc— ■»  >  'iMi    ul 

100.000  ph*Bi 

Iffi^ril   %-  frr^B™ 

*  milli»»l  Is  JO 

VlHT-*«  I.,,., 

10  dd 

CJinpm  1  *«< 

W  mlllfHlti 

Oufhil    Imvmmci 

50,000  oftffM 

'r-Jtnr  QV>  tw  OfierafHi  trt>m  VOA  CJrfMil 
Igr  gyBp^MH  •jtOTTtff<  *f*«*— *  ^  trflr*  TT  or 

****er  input  4  juto^af c»»v  orounotol . 
i«w  *e<av  HtlMl  Trapm!  posiTon   fV-d*  AC  ooatfatfft 
•tillage  rv^p  «nd  low  OPHttfig  tuTTtnt 


[pwl 


Model  372  -  $27.50 


f  i 

Ti 


Model  377 -$17.95 


P^tBli  R|lilt| 

1000  w*Mi  CW  I2O0O  wrttiSSai 

ur.wn 

I  m  IMHIJIOCK   "50  MH. 

^JwW    T4/B^ruct-Ml^Kfln  If 

0  OH  hnvn,  41  H  1JD  Win  AC 

Atrr  m  t-vr 

i  h. 

UNIVERSAL  HYBRID  COUPLER  II  PHONE  PATCH 


fftodtd  3D03W  and  modal  M01W 


■fart***     +s» 


t^  •  *  ntKltfe    nodes    9K 

otarbara  to  of  troNtt  Hit  Imt  t*  r*  iuuw  Tha  rtvtrtd 
circuit  ftiwrtes  'oi  fltonles  VO«  oo«3fun  0*  ltw  prune- 
PfltCh,    ■*<    Uuill  tn    Corhptratnfi    appgfjl   pr^nifjlilipt ,'limiHt 

[in  Modal1  30D2W)  irwi  asses  inn  «i«n»l  nf  west  ghrjn*  vgnak 
J«J  j»Iuj  pri-yenn  BUM  n uriiifet ifln  wbm  thi  U'ji-'jH  U»l*phurtf 
ii  usad  ,i;  ihf>  jtai»wi  imcroiptiorM    (Trie  Compnmnp  ido 

tiMPOP*Owt  it  deuffd  I 


BARKER  4  WILLIAMSON,  INC. 


Model  359  -  $37.50 


Model  300  2W  with  Compreamp 

-S125.Q0 


4<ihirm 

MiU'i  irnpadjnci  IMk.OOO  Dhmil 


Model  300  1 W  without  Compreamp 

-  $85.00 


COAXIAL  SWITCHES  AND  ACCESSORIES 


11/3  Km. 

J'Wll  batlarv,  Oin-pni  3LM 
op  iqijIwalHit 


InirfiMB1   yon*     |ifliil>lti|ilr>  '  ?Owi*l     ,. 

n  d    at  'i  *»ih  voir   l«r  mv,: 
•ySi*i>  <Or   iiTiprO««[l  {30-fwmirr  > 

IttfiKi  ft£«*Tiirt't<M#  ,^r  0e  .-ml 
□•  ttanarwtPQTi.  Paw*«j  o>  nmjw^**^ 

tiisrrul  pdw  uniiLi    ind^m  *tfv»i.'   •»« 
Mrinni   crMngn    in   you    tr*ramtiw    iuM   {imfiri    lr> 

CmtQitminp     turhween      m  ■■  ir     rnttrotifionm     lyXQQGitfim 

rJvriiimic  or  N(|h-irnpedri'ii.r<  iKfjmicJ  and  vui.i  cr anartnl ifjf "i 
nnicroptionic  lnfn.it  connactor   Front-pinal  F0rte>  PWtoh  litl 
yuu     byEHtk     1Mb     Co/rvt/mrr^     uvtvyi     ^ou     iMMnd      10 
CorTi)«e»rfWi  i«v*<  n  MjiitiJbif   too 


■  iprr-liirvlionf 


"W1 


•  «*n  inn 

■-1J7  at, 
I— i 


for  »m«nnt  iel#cf ion  and  R  F  twilctiifig 

T  hitsfl  fn|jhjqij((<ity  swilrhw  have  uH  ffic  &Eandurd  Far  I  he 
itiduAify  tor  vOfli'i    Cwani.i.  «*irctwi.  *rit*t  nker  alluy  ■  W 
tacli  ano  «lwr<4«Od  OOnOurion  Quvr  ,in-'i(Trr*d  ptrloi 
ana  fptjtj.M»  »*t>^  aud*c  <f«u«v  «  it>  ibC  Wmj 


■WM  cm*  *)  mUtHa  at*  dSfoad  «x  ufT  viffi  WtoT5 
Ofwn  iwiwtne  haadi  ana  arc  pOwt*  rand  m  1000  nint 
AM,  2000  Mffl  SSS  COnmectaci  am  UHF  1,ct   I(WIk*i 

loss  a  nwjiNj^fff.  me  v^uvn  a  i«»  tnan  <  ?  1 5a 

MHr 


COAXIAL  SWITCH  SELECTOR  CHART 


Cfudfilalk,  'jmotnnirttd  at  30  Mhji  il  -45  dB  tnHween  adjacant 
■  i  [fit  una  190  iiFi  IrfMnwpn  allmnjitB  outlati 

lAodeii  are  awa^ati'c  lor  drM    *««  or  pmnei  <no<wnQ  j"n? 

HadMri  t«ta-^iota1H«ff) 

or  oanei  i*Ajuad    ti« 

i-^hjPfH  *E  lot  Hap«i  moiailirq  r*M¥   9H  £ *rm* 


Wad 


r  bataw  »o  eHecmt  th#  frtodeh  vc>ii 


SfttA 


PRICE 

Outputs 

Connector 
PtBcerrwnl 

Moufl  1  kng 

AutOrtlll-t 

Grounding 

D  l  ...  a 

nai§ 

RaaaM 

W»H 

Dnk 

Rarnafkt 

37S 

18.95 

0 

AmLdl 

a 

■ 

Sufaglmd 

PROTAJf  twilch  Grounds  ait  rMnpt  wlecrtd 
nurpul  fircuir 

37e 

V8.9B 

5 

Radial 

X 

5* 

X 

Supplied 

P ROT  AX  iwtrch.  Grounds  o\i  #xrept  seieclnd 
ouipui  circuiT.  Smiti  switch  poviTion  groundjf 
alt  outputs 

560A 

14.00 

S 

Ftadtdl 

a 

1 

DP- 5 

5W-2 

12.50 

Hadfji 

X 

H 

DP7 

SS1A 

17,50 

2 

Radial 

■ 

■ 

1 

DP? 

Sueoal  3  ooi«.  2-pGSriion  swiicfi  used  ro 

Twitch  any  RF  device  in  of  owl  o*  w?r«es 

i  o«  net  in  tn  in  d  coaxial  i»ne  See  tiyurc  tovir], 

9vO 

.95 

— 

X 

Bracket  only,  for  waII  mounirng  ut  radial 
connecloi  swriches. 

590 

1  7.95 

-. 

AmikAl 

a 

DP  5 

&90G 

17.95 

- 

A«i4l 

L 

* 

Suao'-ad 

GiOunrJl  jM  picep!  vl«ct?d  oulChjl  crrcuil. 

592 

16,50 

2 

Ax«i 

H 

DP-2 

m 

18.50 

6 

fn-lirn? 

X 

X 

H 

Grounds  o'>  e»ci?pi  Kiceied  output  circuit. 

MHM  376 
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PROGRAMMABLE  CMOS  KEYER 

AUTEK  RESEARCH 

CAiLS   CO  WHIU  YC  inELAXi 

AJu  riaiahin  ■>*•    QTH.  [mltil  tJtfei0|if,  IK 

MODEL  MK-1 


ONLY  S*?9.50ppd 


*    4  iMlm»J« 


U.S.A. 


Ail  Advanced  Prtgra 


•    IrttUfrl  ffCOfu  w  r^firM|)rji(Tt 

-    Dteignod  lor  No*l£ff,  «t  wi>ll  hi 
CW  "jntf'  mii  Conteit  OP 


Itytr  -  Ytt  Pricti  Uwtr  Ttiait  Many  Ordisargf  Ktytn 


f>njnnnmft/b  mvnw»  >  #Yi*i  *»  ■**  o  jtfin  tdMoci  to  com*  *tor#  ,rt  *****  Av  CW.  »f**rt  ran  u*t  w*  CW 
m**  tamw  FUN  *•*'  (MM  n.  **rf  I   <***?  «nw*>->  t*r*ra  nwr  SFS?  to  MOP  fiur  >m  ****  a*r 

Zp  nam*  4najinJ<im  br^t*  jf  Our  flu *i*rVOuj?>  itfrrpOu1 

ADVANCED     MOS"  MIMOtT  PiU5  A  GBf  AT  AUTOMATrC  KfrEt 


.Uii  iifi  iHiriun  to  iIjiI  «>v  it  taw  tnmifn 

YaM  i  nuti d  Ufl    cmillir  futhm^u,  i«H*».  QTH,  M     ■ 

1 1' rig  (I'm  Wiii't  in  I  ft*  Inur  'in'swifCL 

ftntnrtl  knlihtly  by  WTip^  uniting  ihr  m*-jjij» 


mittiln.  Wdm  k»+m  h+v»  \ua  3  dot  mmtw  or  nam  «l 
nil  Tn»  W*  I  iiiiikm  wtidlriy-  uasitr 
IAMBIC  OPE  RATI  DH    5qui«ii»tf  tFoi  tM  d*h  ptctdltt 
pfflihif  ti  iftimti  ion  tftit  riflMt,  tiMkNif  n  hhv  n  xtid 


mOVD  CD  TEST 
Cflinfan  t  0"  writ*  nmHifi  1  d  it*  4     Uiiu  !&t 

ntn  hmglh  sil  Jbcul  iU  fhanctvi.  t  g  ,  "QTH  IS  LA  LA 
■SAME  IS  BSLL  SILL  niG  MR  IS  Ktt  E8  MAM  ES  NEW 

MEMORY  K£YfcR" 

REPEAT  SWITCH  r»jfpnii  mctugt  l«[inr  unliitmi  Vtry 
uhIuI  'iir  lan^f  CO*  u  tuui  J  irtodif  i!»  pmtM  «  md  OP 
CG  N  m  me  (he  hrt«  ■tlanDcrffrf  Apti  dM  CO 
^iitii  — t1  tdll  SI  T  SACK  AUG  « Ai  T  F  0(1  A  CALL' 
AODtCl  Ct)«TE$T  TtATUH£S    if>i  imi  m 


SLF  C0«?L  ET(HG  [^«lm  Jtfif»««f 
E*nmiw  HFI  sronctiwii    1-50*  WPW. 

Silltll  ^Hlflllldt   uulpul    f*u  tliefcinfl  rtltyl  in  liH   >i>M»ii. 
130Q  V..    IS  ma.  gniJ  MncUri  rnja.  +2DQ  me,  calhurfi 


TfUGGEHED    CLOCK     ..t«»i 


■mwiHlf   Hall 

M4t  at  i«tri  lv 


^C it  *     Th4  wrtn  >»■   M*f  I   <hf  tar  tanri  lpr   »  t<»Bi«ri    ^v-  Hi   i  qi  tx  i^  *>  ■■  i  niiiitf.    ■•  i<Mri  nv      ■» 

ihhmI    <I>jMt  "«■  nan  1  I  Mill  Ml    If.*  iji»  i  npi  ]■  jud  *<■♦  nt  piddw    •  iiuhi  ^»"i  iin^uhi  ^.«i^»  v  -<camrruinJittJ  m  fin*  iB>iiiu        ' 

HI.  li»t  i^l|l>l«,  kill  I  H(^*  JfrV  |>mj3*    rt  »  Jl^i  »• 

111  VAC  Ht  •  M  VDC   iOWi*-   2.S  III,  HmAiimi  mhi  (ri¥  iM«i  unm  tulw  I-iihii^    UmO;  L[4d  «nr   Utiim  HMnUkd  iHri  ivfiid  *<tt  lull 
hHwenitti    U  inv  hu>*i"  riipi    «iH  Ai  Umiiw  Auiirh   I  r»i  n*m  *n4  l«h«i  «i«n»w    Miija  m   USA 


Now,  for  under  $500,  you  can  get  the  best  deal  in  the  harn  radio 
market  today  for  compactness,  power  and  performance  —  the  new 
ALDA  103.  Unbelievable,  but  true. 

Both  brand  new  novices  looking  for  that  ideal  first  transceiver  and 
seasoned  hams  Wanting  to  treat  themselves  to  a  great  second  unit  for 
mobile  operation  will  turn  on  to  the  ALDA  103's  totally  broad- 
banded  features.  Can  you  believe  fully  automatic  CW  keying  with 
automatic  side  step  and  RIT,  too,  so  you  can  QSO  with  any  make  of 
transceiver  without  constant  frequency  corrections?  Or  an  intermod 
intercept  point  of  better  than  1 0  dbm?  Or  the  tremendous  stability  of 
a  VFO  oscillator  covering  5  to  5.5  MHz  (not  switched)?  And  that's 
just  a  sampling  of  the  103's  superlativt  specs. 

You  won't  believe  the  ALDA  103's  clean,  simplified  engineering  and 
serviceability  until  you  see  it  for  yourself.  So  see  the  ALDA  103 
today  , 

Price:  $495  including  microphone  and  mobile  mount,  too. 


tlQQ 
£963£S 

ttsaa 


4odel 
210 


Model 

200  V 


talk 

power 

by 


Model 
220 


CES  Touch  Tone  Pads 

•  Model  200  V  -  acoustic  coupling.  $49*95 

•  Model  210  —  for  mounting  on  walkies  or 
hand-he  Ids.  $39.95 

•  Model  220  —  CES  can  now  offer  you  a 
TOUCH  TONE  back  for  Standard  Commun- 
ications hand-held  radios.  This  is  the  com- 
plete back  assembly  with  the  TOUCH 
TONE  encoder  mounted  and  ready  to  plug 
into  the  private  channel  connector.  Also 
included  is  a  LED  tone  generator  indicator 
and  an  externa)  tone  deviation  adjustment. 
$59.95 


for  an  Economy  Price? 

THAT  S  RIGHT! 

introducing  the  ECONO  LINE 


Mod**    inpu!    Output    Typical 
703         fi2fl1ft50»0W    Id  in/70  out 
703  B      1  4W     «0  SOW      1  -n.  70  out 


143  U9  MHr    $139  00 
143  t49  MHt    S1GU  00 


Now  get  TPL  COMMUNICATIONS 
quality  and  reliability  at  an  economy 
price,  Tha  new  Econo-Llne  gives  you 
everything  that  you've  come  to  expect 
from  TPL  at  a  real  cost  reduction.  The 
latest  mechanical  and  electronic  construc- 
tion techniques  combine  to  make  the 
Econo-Line  your  best  amplifier  value. 
Unique  broad-band  circuitry  requires  no 
tuning  throughout  the  entire  2  meter  band 
and  adjacent  MARS  channels,  See  these 
great  new  additions  to  the  TPL  COMMUN 
(CATIONS  product  line  at  your  favorite 
amateur  radio  dealer. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary!  FCC 
type  accepted  power  amplifiers  also  avail 
able.    Please  call    or    write  for   a  copy   of 
TPLJs  Commercial  Products  Summary. 


CDE  HAM  III  ROTOR  SYSTEM 

$139.00 


The  Ham  111  is  rated  for  antennas  with 
up  to  12,5  square  feet  of  wind  surface  area 
when  properly  mounted  in  a  tower. 


TELE-TOW R  Manufacturing  Co. 

Old-fashioned  value.  Until  |ust  a  shod  time  ago. 
Oryille  Bond  made  his  Itving  hanging  things  m  the 
sky  —  mostfy  signs,  on  steel  poles  You  can  imagine 
whar  stress  a  200  square  foot  sign  goes  through 
hanging  90  feet  oft  the  ground  Ovllle  Knew  there 
must  be  a  better  way  Lo  build  a  tower  based  on  the 
principles  he'd  worked  out  in  sign  erection  He 
found  it  A  way  to  produce  a  much  better  tower  than 
anything  else  on  The  market  at  a  reasonable  price 
Our  prices-  start  at  S 1 99  95  —  delivered. 
One-piece  price.  When  you  buy  one  of  These 
towers,  you  ger  the  whofe  tower  ready  to  install  Mo 
accessory  charges,  no  extra  costs  lor  guy  w^re, 
base  plates,  etc.  etc  \nd  even  our  complete 
one-piece  price  is  considerably  lower  — hundreds 
of  dollars  lower  — than  any  comparable  tower  on 
the  market 

Totally  tree- stan ding,  No  guy  wires  no  brackets  tn 
tacf  our  towers  MUST  NOT  BE  TIED  TO  ANY 
STRUCTURE  IN  ANY  MANNER  Guying  or  brack- 
eting them  only  weakens  them  Our  towers  are 
designed  to  withstand  60  mile  winds,  with  30 
pounds  of  antenna  wilh  a  vertical  area  of  6  square 
feet  Think  abouta  Irshmg  rod  When  you  re  holding 
<l  at  the  end  ittl  withstand  tremendous  Pressure 
Put  that  same  pressure  on  it  when  you  re  holding  it 
in  the  middle  it  JI  snap  Our  towers  spread 
wmds tram  over  the  entire  length  of  the  tower  — 
ours  stay  up  when  others  go  down 

Put  II  right  where  you  wani  it  With  one  hand,  raise 
the  tower  tram  23'  to  as  high  as  55'  Find  exactly 
Ihe  right  receiving  level  (or  CB,  Ham  or  TV  When 
you  want  to  adjust  your  antenna  install  a  new  one. 
or  pull  maintenance  crank  it  down  again  No  more 
climbing  up  In  the  sky  to  repair  or  replace  antennas 
With  the  exception  of  our  breakover  models  thts  is 
the  most  convenient  lower  you  can  buy 

Breakovers— your  feel  never  have  to  leave  the 
ground  The  ultimate  In  convenience  Our  break- 
over towers  not  onty  Telescope,  they  lie  down  for 
you  One  man  can  crank  it  down  then  lay  it  down, 
so  your  feel  never  nave  to  leave  the  ground  when 
you  adjust  service  or  pull  maintenance  on  even 
our  tallest  lowers, 
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Tufts  Radio  Electronics  •  209  Mystic  Avenue  »  Medford  MA  02155  •  (617)  395-8280 
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Have  you  ever  wondered 
how  many  Watts  of 
power  a  piece  of  equipment 
actually  consumed?  I  have 
pondered  this  question  many 
times  in  my  careen  The  solu- 
tion necessitates  a  relatively 
large  outlay  of  money  to  gel 
an  accurate  answer.  In  order 
to  get  a  true  answer,  it  re- 
quires the  measurement  of 
Input  voltage,  input  current, 
and  power  factor. 

In  none  of  my  cases  do  I 
require  the  exact  answer,  A 
relative  answer  would  serve 
my  purpose.  So,  by  utilizing  a 
current  transformer  method 
and  my  junk  box,  I  get  a 
more-than-adequate  answer, 
and  it  doesn't  require  any 
more  effort  than  reading  a 
simple  meter  scale. 

The  basic  circuitry  is  as 
shown  in  Fig.  1 . 

The  formula  I  used  to  de- 
termine the  millrammeter 
range  is:  Watts  ■£■  line  voltage 
-r  1,414  -r  ratio  =  meter  cur- 
rent in  Amps. 

To  construct  your  unit, 
you  will  need  to  decide  what 
are  the  minimum  and  maxi- 
mum wattages  you  wilt  want 
to  measure.  Since  the  meter 
scale  is  not  a  linear  function, 
the  meter  scale  will  be  com- 
pressed at  the  lower  end.  I 
settled  on  a  multirange  unit. 

The  fuse  should  be  of  the 
household  variety,  since  the 
15- Amp  size  of  type  3AB  is 
difficult  to  find,  and  the  type 
3 AG  will  vapor ize  on  the 
interior  of  the  glass  and  pro- 
vide no  protection. 

The  bridge  rectifiers  can 
be  made  of  type  1 N4001 
diodes,  since  they  only  sup- 
ply the  meter  movement  cur- 
rent. 

To  have  a  multirange  in- 
strument, you  can  use  either 
multiple  outlets,  one  for  each 
range,  or  a  heavy-duty 
(15-Amp)  switch. 

The  current  transformer  is 
the  heart  of  the  instrument 
and  must  be  wound  to  suit 
your  desires,  as  it  is  not  com- 
mercially available  unless  you 
want  it  custom  made.  To 
wind  one  yourself  is  not  a  big 
undertaking  and  only  requires 
some  wire,  tape,  and  an  old 
core.  I  used  old  speaker  out- 


Warren  5,  Fowler 
253  North  1 71 
Seattle    WA   981 33 


How  Much  Power 
Does  It  Draw? 


build  this  simple  ac  wattmeter  and  find  out 


put  transformers  for  my 
cores.  The  size  is  not  too 
critical,  since  there  is  only 
miniscule  wattage  require* 
ment  of  the  meter  movement. 
You  should  ascertain  that 
you  will  have  ample  winding 
space.  I  wound  my  trans- 
formers with  604  turns  of 
"36  on  the  secondary  for  1 1 7 
volts  line  voltage.  If  you  have 
120  volts,  use  590  turns,  and, 
for  115  volts,  use  615  turns. 
The  primary  was  wound  as 
follows:  10  turns  #18,  tap,  6 
turns  #18,  tap,  2  turns  #18, 
tap,  1  turn  #14,  tap,  1  turn 
=14.  This  gave  me  a  total  of 
20  primary  turns  which,  with 
the  secondary  of  604  turns, 
resulted  in  the  following 
ratios;  100  Watts  -  604:20  or 
30.2,  200  Watts  =  604:10  or 
60.4,  500  Watts  =  604:4  or 
151,  1000  Watts  =  604:2  or 
302,  2000  Watts  -  604:1   or 

604. 

The  meter  used  had  a  full- 
scale  value  of  20  milli- 
amperes.  A  recalculation  of 
turns  ratio  may  be  made  to 
accommodate  another  meter 
range.  A  simple  solution  for 
the  utilization  of,  say,  a  M 
mi  I  Ham  meter  is  to  put  a 
100-Ohm  trimmer  pot  across 
the  meter  movement  and  ad* 
just  it  to  read  100  Watts  for 
full  scale  deflection. 

To  calibrate  my  units,  I 
used  several  25-50-100  Watt 
light    globes    to    provide   me 


with  loads  to  calibrate  the 
meter  scale.  By  using  them  in 
parallel,  I  was  able  to  acquire 
enough  plot  points  to  make  a 
new  meter  scale.  I  made  my 
meter  scale  on  white  paper, 
then  inked  the  marks  to  suit 
and  reinstalled  it.  I  pasted  the 
scale  on  the  reverse  side  of 
the  original  scale  using  rubber 
cement. 

An  error  of  ±  5%  can  be 
expected,  since  the  line  volt- 


age will  vary  by  this  amount. 
This  error  should  not  be  ob* 
fectionable,  since  the  equip- 
ment will  be  subject  to  the 
varying  line  voltage  in  opera- 
tion anyway.  In  order  to 
lower  the  error  rate,  it  would 
be  necessary  to  utilize  an 
electrodynamic  meter  move- 
ment, whereby  the  electro- 
magnetic field  of  the  meter 
could  vary  with  the  varying 
line  voltages.  ■ 
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an  IC  regulator  does  it! 
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The  /IA723,  as  first  intro- 
duced   by    FairchMd,   is 
one  of  the  oldest  and  most 


accepted  regulator  ICs  in  the 
industry.  The  /iA723  is 
second-sourced  by  almost 
every  linear  IC  house  in  the 
U.S.  and  still  enjoys  enor- 
mous usage.  Thus,  this  IC  has 
become  about  as  inexpensive 
as  a  linear  IC  can  be.  The 
/iA723  equivalent  circuit  is 
shown  in  Fig.  1. 

Because  Vref  {the  internal 
reference  voltage)  is  about  7 
volts,  the  jiA723  is  usually 
configured  in  one  of  two 
basic  circuits  —  one  for 
output  voltages  below  7  volts 
and  the  other  for  output  volt- 
ages above  7  volts.  These 
basic  circuits  are  shown  in 
Fig.  2.  The  usual  external 
current-increasing  transistors 
are  not  shown  here,  in  order 
to  keep  the  circuits  simple. 

One  of  the  linear  IC 
houses  which  makes  the 
equivalent  of  the  /1A723, 
Teledyne,  has  published  an 
application  note  in  which  is 
shown  a  novel  circuit  that 
allows  output  voltages  above 
and  below  7  volts.1  That 
basic  circuit  is  shown  in  Fig, 
3.  This  circuit  has  in  it  a 
correction  that  was  made 
from  the  original  {which 
would  have  prevented  the 
"current  limit"  from  func- 
tioning). A  complete  lab- 
regulated  supply  providing  2 
to  20  volts  dc  with  current- 
limiting  at  300  mA  is  shown 
in  Fig,  4,  with  an  NPN  power 
transistor  to  increase  current 
capability.  The  IC  pin  con- 
nections in  Fig.  4  are  for  the 
dual  inline  package  version  of 
the  tiA123  only;  the  'TO-5 
can1*    packaged    723    would 
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Fig,  2  (a)  Basic  low-voltage  regulator  (VQUi  =  2  to  7  volts),  (b) 
Basic  high-voltage  regulator  (Vout  -  7  to  37  volts). 
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Fig,  3.  Basic  wide  output  voltage  regulator  circuit  with  723. 
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F&  4,  Regulated  fab  supply.  DJ,  D2  =  Motorola  HEP  R0051 ; 

QJ    =  Motorola   HEP  S5000.    *Heat  sink  with  washer  and 
silicone  grease. 


work  as  well,  but  pin  num- 
bers would  have  to  be 
changed.  The  rectifier-filter 
section  utilizes  a  Triad  F91X 
transformer  and  a  fulhwave 
rectifier  with  capacitor  inpuL 
The  rectifier  diodes  are 
Motorola  HEP  R0051s,  but 
almost  any  two  1  Amp  silicon 
rectifier  diodes  (1N4Q02s,  for 
instance)  could  also  be  used. 
Q1  is  a  Motorola  HEP  S5000, 
but  it  has  several  equivalents 
-     RCA    SK3041,    Sylvania 


ECG152,  or2N5191. 

All  the  parts  are  board 
mounted,  with  the  exception 
of  the  trans  former,  filter 
capacitor,  and  25k  voltage- 
control  pot  In  off- board 
mounting  of  the  25k  pot  (say 
on  the  front  pane)  of  one's 
own  power  supply  cabinet), 
the  lead  lengths  of  the  wires 
to  the  pot  should  be  mini* 
mized. 

It  is  intended  that  the  ac 
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Fig.  5,  Metering  section. 


switch,  fuse  holder,  meters  (if 
used),  and  binding  posts  also 
be  mounted  on  the  cabinet 
housing  the  circuit  board. 
LMB  and  Bud  each  have  a 
line  of  small  box  cabinets 
that  would  be  suitable  for 
making  a  finished  bench 
supply  using  this  circuit.  The 
choice  of  which  particular 
cabinet  will  usually  be 
dictated  by  the  meters  one 
has  on  hand,  because  the 
circuit  board  is  only  2  x  2V2 
inches,  I  used  an  LMB  W1  N 
box  cabinet  (10"  x  4"  x 
314").  The  metering  circuit, 
using    meters   that    were    on 


hand,  is  shown  in  Fig,  5. 

For  all  its  use  of  inexpen- 
sive or  available  parts,  this 
regulated  supply  has  more 
than  proven  itself  on  the 
bench.  The  2- volt  lower  limit 
allows  even  RTL  and  low- 
voltage  CMOS  logic  to  be 
operated  from  the  supply, 
and  the  20-vok  maximum 
output  voltage  allows  for 
most  other  logic  and  linear  1C 
circuits.  ■ 
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Wireless  Monitoring 
For  the  Bionic  Ham 


be  in  touch  all  the  time 


I  have  always  been 
intrigued  with  the  fun 
potential  as  well  as  the  practi- 
cal value  of  the  little  home 
wireless  broadcasters,  from 
the  earliest  tube-type  {"Hear 
your  own  voice  from  your 
radio11)  AM  BC-band  jobs  to 
the  newest  solid  state  minia- 
turized modules. 

Several     solid     state     FM 
wireless  mike  PC  board  kits 


require  nothing  more  than  a 
source  of  low-voltage  dct  a 
short  antenna,  and  a 
microphone  or  other  source 
of  audio  input.  I  evaluated 
several  units  for  use  as  a 
general -purpose  scanner 
rebroadcaster  (among  other 
thin^).  By  far,  the  most 
interesting  of  these  is  the 
Model  SI-36  FM  wireless 
mike     kit,     available     from 


Sabtronics  International  in 
Dallas.  This  unit,  which  fea- 
tures a  unique  PC  board  lay- 
out eliminating  the  need  for 
wire-wound  coils,  covers  50 
MHz  to  150  MHz  with  a 
typical  power  output  of  100 
mW  using  a  9-voit  transistor 
radio-type  battery. 

The  module  I  selected  is 
the  Sabtronics  Mini-Kit  The 
1.8"    x    1.8"    PC    kit    goes 
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Fig.  7,  Using  the  Sabtronics  FM  module.  Letters  refer  to  wiring  points  on  the  PC  board*  All 
component  values  are  nominal,  $1-36  module  sold  by  Sabtronics  International,  P.O.  Box 
64€83-Et  Dallas  TX  75206.  *An  alternate  antenna  is  a  3- foot  length  of  flat  TV-type  twinlead 
connected  to  points  E  and  F  on  the  PC  board,  as  recommended  by  the  manufacturers,  instead 
of  the  79"  whip  I  used.  (Twinlead  can  be  routed  through  agrommet  on  the  rear  panel) 


together  in  a  few  minutes, 
comes  complete  with  all  com- 
ponents and  very  good 
instructions,  and,  using  a  9  V 
dc  power  source,  will  trans- 
mit to  any  nearby  FM  broad- 
cast receiver  up  to  300*  or 
more  away.  It  has  a  sensitive 
25k  Ohm  mike  input  which 
will  accept  practically  any 
crystal ,  dynamic,  or  ceramic 
mike  of  medium-to-high 
impedance  and  runs  on  nine 
to  12  volts  dc.  That  makes  it 
handy  to  use  a  couple  of 
penlight  cells  or  a  9-volt 
battery  as  the  power  source 
or  to  tap  off  a  convenient 
source  of  voltage  from  the 
transceiver  or  receiver  with 
which  it  is  to  be  used. 

I  built  one  of  the  Sab- 
tronics units  into  a  Radio 
Shack  #270*251  miniature 
equipment  case  (3W  x 
2-3/161'  x  4,J},  incorporating 
into  the  design  such  con- 
venience features  as  a 
more-or-less  standard  four-pin 
CBtype  mike  jack  on  the 
front  panel,  a  BNC  external 
antenna  jack  and  short  whip 
inserted  in  an  F-type  connec- 
tor on  top,  and  provisions  for 
external  power  on  the  rear 
panel  apron.  (The  PC  board  is 
simply  epoxied  into  place  in 
the  center  of  the  case,  using 
!4"  standoffs.)  An  SPST  min^ 
iature  toggle  switch  installed 
on  the  front  panel  serves  as 
the  on-off  switch,  and 
another  SPOT  miniature  tog- 
gle allows  selection  of  either 
microphone  or  external  audio 
input. 

The  wiring  of  the  mike 
jack  can  be  selected  to  match 
the  pin  connections  of  what* 
ever  ham  or  CB  mike  happens 
to  be  conveniently  surplus  to 
current  ham  shack  needs!  In 
the  schematic  shown  in  Fig. 
1,  only  the  audio  and  ground 
leads  are  connected,  the  mike 
not  being  wired  for  PTT, 
which  probably  would  serve 
no  useful  purpose.  Depending 
on  the  mike  used  and  its 
internal  wiring,  the  PTT 
switch  may  have  to  be 
depressed  to  make  it  "hot." 
At  W8FX,  a  50k  Ohm 
high-impedance  Tempo  mo- 
bile mike  was  used  with  good 
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results.  Almost  any  mike 
could  probably  be  used,  as 
the  audio  gain  of  the  two- 
transistor  module  is  very 
high. 

Note  that  the  transmitted 
frequency  is  somewhat 
dependent  on  supply  voltage. 
Therefore,  switching  from 
Internal  battery  to  an  exter- 
nal power  source  will  cause 
the  frequency  to  change,  and 
it  may  be  necessary  to 
readjust  the  trimmer  condens- 
er. Note  also  that  the  antenna 
affects  transmitter  output  fre- 
quency, so  any  close  move- 
ment next  to  it  should  be 
avoided. 

Although  I  used  the  Sab- 
tronics  module,  a  similar 
module  (limited  to  88-108 
MHz  coverage  and  100  mW 
maximum  power)  is  offered 
by  Ramsey  Electronics, 
Rochester  NY.  This  unit  will 
operate  off  3-9  V  dc  and  can 
accommodate  either  a  dy- 
namic, crystal,  or  ceramic 
microphone.  Alternate  wiring 
connections  for  using  the 
Ramsey  module  are  shown  in 
Fig.  2.  I  have  built  one  of  the 
Ramsey  units,  but  I  use  the 
Sabtronics  module  in  the 
wireless  box  of  Fig.  1, 

The  extremely  small  size 
of  the  Ramsey  minikit,  1"  x 
1"  square,  opens  up  addi- 
tional possibilities,  such  as 
permanent  internal  installa- 
tion inside  a  receiver  or  trans- 
ceiver, In  fact,  the  Ramsey 
module  is  small  enough  to 
mount  in  a  plastic  minibox 
along  with  a  9-volt  battery  or 
two  AA  penlight  cells,  with  a 
phone  plug  installed  in  one 
end  of  the  enclosure,  allowing 
use  with  practically  any 
receiver  with  an  external 
speaker  or  headphone  jack.  It 
can  even  be  connected  to  the 
audio  output  of  a  mobile  2 
meter  transceiver  to  take 
advantage  of  high-quality 
external  speakers  usually 
installed  with  the  newer 
AM-FM  car  radios ,  trans- 
mitting an  FM  BC  signal  from 
the  transceiver  to  the  car 
radio.  Similar  ultracompact 
modules  are  available  from 
Poly  Paks,  Inc.,  South 
Lynnfietd   MA,  in  both  AM 


and  FM  broadcast  band  de- 
signs. The  Poly  Paks  AM  unit, 
Model  WM-5,  is  designed  for 
high-impedance  input  and 
runs  off  a  9  V  dc  power 
source.  The  FM  version, 
Model  FMM,  requires  1 .5 
volts  for  operation  and  is 
available  in  both  high-  and 
low^impedance  models.  Simi- 
lar modules  are  sold  by 
Burste  in- Apple  bee  Co.  and 
other  large  distributors. 

I  have  found  a  number  of 
interesting  uses  for  the  unit; 
individual  constructors  may 
want  to  modify  the  design 
somewhat,  depending  on  the 
exact  purpose  intended.  I  will 
discuss  some  of  the  more 
readily  apparent  uses. 

Scanner  rebroadcaster  — 
At  my  QTH,  the  unit  is 
normally  left  connected  to  a 
Bearcat  101  synthesized 
scanner,  which  is  pro- 
grammed to  receive  eight  of 
the  local  2  meter  repeater  and 
simplex  frequencies  and  eight 
local  fire/police  channels.  The 
Bearcat  has  an  accessory 
terminal  strip  which  provides 
a  source  of  12  V  dc  on  the 
rear  panel  apron,  which  can 
be  used  to  power  the  unit. 
The  wireless  box  can  be  left 
(ton"  whenever  the  scanner  is 
operating,  retransmitting 
whatever  the  scanner 
intercepts  on  the  FM  band,  I 
find  this  particularly  handy  in 
monitoring  local  repeater 
channels    around    the    house 
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and  find  it  works  particularly 
well  when  used  in  conjunc- 
tion with  an  FM  receiver 
having  afc,  as  there  is  a  slight 
frequency  drift.  (If  you  plan 
to  use  the  unit  with  the  Bear- 
cat, note  that  terminal  strip 
TBI  on  the  rear  of  the  cabi- 
net has  three  terminals, 
Unswitched  12  V  dc  is  avail- 
able between  pin  2  and  pin  1, 
the  latter  being  at  ground 
potential.)  Good  results  have 
been  obtained  using  the  Bear- 
cat as  a  source  of  external 
power.  If  hum  proves  to  be  a 
problem,  try  connecting  a 
25-50  uF  15-volt  electrolytic 
across  the  terminals.  (On  my 
Bearcat,  pin  3  of  TBI  pro- 
vides a  source  of  12  V  dc, 
which  is  available  only  when 
a  signal  is  present  which  rises 
above  the  squelch  threshold, 
for  use  with  accessories  sold 
by  the  manufacturer.  I  tried 
using  this  source  of  dc  power, 
making  the  rebroadcaster 
something  of  a  repeater  itself; 
however,  doing  this  was  not 
practical,  apparently  due  to 
insufficient  current  being 
available  at  the  terminal.  The 
possibilities  are  interesting, 
however,  and  deserve  further 
experimentation.) 

Wireless  headphones  — 
The  little  unit  can  be  con- 
nected to  the  station  receiver 
or  transceiver  and  used  in 
conjunction  with  one  of  the 
new  lightweight  FM  radio 
headphones,  allowing  cord- 
free    flexibility.    Although    I 
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have  not  made  use  of  this 
application  with  this  particu- 
lar  unit,  it  has  been  done  in 
the  past  using  other  wireless 
mikes  and  has  been  found  to 
be  a  great  convenience.  One 
possible  advantage  would  be 
in  multi-op  contest  work, 
where  a  number  of  operators 
can  listen  in  to  what's  being 
worked  for  logging,  backup 
CW  copying,  etc.,  without 
being  connected  in  to  the 
usual  rat's  nest  of  cables 
around  the  rig.  Of  course,  a 
set  of  radio  phones  would 
have  to  be  available  for  each 
operator,  though  these  are 
coming  out  of  the  novelty 
stage  and  are  now  fairly  plen- 
tiful and  inexpensive,  being 
available  in  both  AM  and  FM 
models. 

Gen  era/ -purpose  moni- 
toring —  The  rebroadcaster 
can  be  connected  to  any 
receiver  around  the  shack, 
such  as  a  2  meter  receiver  or 
transceiver  tuned  to  a  favorite 
repeater  or  simplex  channel, 
to  a  VHF  weather  receiver,  to 
the  HF  receiver  tuned  to  a 
traffic  net  frequency,  or  even 
to  a  local  CB  channel. 
REACT  CB  team  members 
might  find  this  feature  useful 
in  monitoring  channel  9,  A 
small  portable  transistur  radio 
tuned  to  the  rebroadcaster 
FM  channel  will  alert  you  if  a 
rail  is  received  on  your  com- 
munications gear.  Since  the 
radio  can  travel  with  you, 
you  Ye    never    far    from    the 
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Fig,  2,  Using  the  Ramsey  FM  module.  All  component  values  are  nominal.  Enclosure  is  Radio 
Shack  #2 70-25 J.  FM  module  sold  by  Ramsey  Electronics,  P.O.  Box  4072 A  9  Rochester  NY 
14610.  As  the  PC  board  connectors  are  not  numbered,  this  diagram  indicates  the  orientation  of 
the  board  (from  topt  looking  down)  and  proper  external  connections* 
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shack,  whether  tinkering  in 
the  garage,  in  the  yard,  or 
mowing  the  lawn.  The  unit, 
as  configured  in  Fig.  1  or  2, 
will  work  with  practically  any 
impedance  equipment  (low- 
impedance  speaker  outputs, 
medium-impedance  tape  out- 
puts, etc-);  just  adjust  the 
receiver  that  is  to  be  used 
with  the  wireless  box  to  its 
normal  audio  level  and  adjust 
the  pot  inside  the  rebroad- 
caster  (while  monitoring  on 
an  FM  broadcast  receiver)  for 
a   strong,    undistorted    trans- 


mission from  the  rebroad- 
caster*  Fine  adjustment  of 
audio  levels  can  be  made 
using  the  audio  gain  control 
of  the  input  receiver.  I  found 
a  cheap  Weathercube  fixed- 
tuned  weather  monitor  at  a 
local  discount  store  for 
$6.95,  which  is  excellent  as  a 
monitor  —  the  162  MHz 
receiver  can  be  readjusted 
easily  to  cover  the  FM  BC 
band. 

Test  signal  generator  — 
Connecting  an  audio  signal 
generator  to  the  audio  input 


of  the  unit,  the  50-150  MHz 
range  of  my  SI-36  module  has 
been  very  useful  as  a  wide- 
band VHF  signal  source  for 
receiver  peaking,  etc. 

For  fun  -  The  mike  input 
feature,  coupled  with  the 
portability  of  the  unit,  makes 
rt  suitable  for  children's  use 
or  in  just  about  any  other 
situation  where  an  FM  wire- 
less mike  might  be  useful. 
However,  a  word  of  caution  is 
in  order.  Output  levels  may 
considerably  exceed  100  mW 
and,  as  frequency  excursions 


well  outside  of  88-108  MHz 
FM  are  possible  with  the  unit, 
connecting  it  to  a  real  anten- 
na could  wreak  havoc  with 
local  TV,  FM,  aircraft,  and 
even  2  meter  communica- 
tions, and  as  such,  should  be 
used  very  carefully  to  avoid 
serious  RFI  problems.  Stay  in 
the  FM  band! 

Building  this  unit,  which 
consists  of  off-the-shelf 
readily-available  component, 
was  truly  a  fun  project  and 
has  been  even  more  fun  to 
use.  ■ 
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Silyer  Mica  Capacitor  DM19  270 

or  3Q0PF,  500DC 20/100 

Sub-min  Lamp  Wire  Term         5V 

CM8~715redorbiue 4/1.00 

GE 21563V -2171 4.5  V -21 12 
63V  ----- 6/100 

Telephone  type  slide  base 
12or48voit   ---------  10/100 

Cfarostat  Power  Resistor 
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Bath  Tub  Bottom  Term. 
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607-687-4332  FREE  FLYER  l3 


ATTENTION  GARY  AND  SABTR0NIX 

OWNERS! 

. . .  Xome  let  us  tweak  your 
pots!  If  you  just  built  the  Gary 
Model  101  or  the  Sabtronix  model 
2000  we  can  calibrate  it  for  you  to 
factory  specs. 

We  use  custom  built  lab  calibra- 
tion equipment  designed  expressly 
for  these  meters*  You  get  a  profes- 
sional job! 

Sabtronix  2000  $24,95 
Gary  model  101  $10.95 

Also  add  $3.95  per  unit  for 
special  delicate  equipment  packing, 
insurance,  and  postage. 

Send  via  Air  Mail  or  Parcel  Post  to: 

custom  cal  service 
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Gary  (vlcClellan  and  Co. 
PO  Box  2085 
1001  W.  Imperial  Hwy. 
La  Habra  CA  90631 
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WANT  TO  TRADE  -  UP* 
GRADE?  Call  us  -  for  best 
quote.  Large  assortment  of 
clean  used  equipment  on  hand. 

50th  Year  Serving  Amateurs 

W4WL  -  W4VOV   -  K4RJY 
Visa       Master  Charge 
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252  Patton  Ave.,         c*^in«. 
Asheville,N.C.  28801  F3 

PHONE:  (704)  254-9551 
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30-DAY  GUARANTEE  ■  90-DAY  FULL  CREDIT  TRADE-IN 


FREE  SHIPPING  VIA  UPS  ONLY 


comJTfU" served*'  FirSt    &  weight  or  size  exceeds  UPS  max.,  we  will  ship  freight  collect) 
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1149 
95 


Standard 

SRC  144  HT 

tZAMTmscvf 
SRC  144 
SRC*51T 

Swan 

TOO- CX  Xcvr 
760  Cygnet 
279  Cygnet 
500  Xcvr 
500  CX  Xcvr 
117-XCAC  Supply 
14X  DC  Module 
MK  ll  Linear 
KK  vi  4  Meter 
250C4M  xcvr 
FM2X2M  Xcvr 
PM  1210A  2M 
350  Transceiver 
35DC  Xcvr 
400R  Receiver 
4O0T  Transmitter 
410VFO 


11*9 
195 

395 


Tempo 


329 

799 


Tempo  one  Xcvr 

AC  One  Supply 

FMH2MH  T 

CL  220  Ti  ncur  770  MC 

FMH2Mw/Tatitle 

™        Tan  Tec 

PA*^3Trnsur 
Argonaut  Xcvr 
KR  4QK,ev*r 

,5       RX- 10  Receiver 

39      S  30  Signal iier 
475      Triton  II 

550 

349 

1*9       FT  401  XCvr 
249        FRDX400SDRCC 
349        FT  2  Auto  7M  F  M 
W9       FT  1&16  Xcvr 

FL  2190  B  Linear 
FV-101  VFO 
ioie  Xcvr  Demo 


1399 

29 

141 
179 
141 


1  49 

1*f 
71 

49 
» 

479 


1499 
325 
349 


79 


295 

79 
495 


SBE 


SB  34  Transceiver 
SB -33  Transceiver 
SB  144  2M  FM 
SBZ  LP  Linear 


1119 
179 
279 
299 
199 

49 
199 
149 
149 

49 


$149 

115 

§5 

725 

I  §9 


$249 
169 
174 

179 


«■ 


Equipment  Bargains 


d        +       x 


Soon  ion  "Q"  Meter  .  , 

Tektronix  5140    t  .  .  ,  , 

Tektronix  545A .  .  , 

5  3  54  A  Plug- in  wide  band  pre  amp 

Hick  ok  695  General  or 

Sendix  BC221  Freq  Meter 

Pqlarad  Spectrum  Analyzers  AS4T. 

Hewlett  Packard  400C 

Precision  E-400  Stgnal  Generator,  . 
Electro  Impulse  Spectrum  Analyzer 
Dyna/Sciences  Model  330  Digital 

Multimeter 

Hewlett  Packard  4905A  Ultra  Sonic 

L/C   iCL   lUf  ■■  hlfrfl-lliP-IPBWi 

Hewlett  Packard  1  20A  Scope.  .  .  * 
T5-323/U ft  Frequency  Meter.  ,  »  , 
Hewlett  Packard  491 0B  Open  Fault 

Locator 

Bird  Mod  43    ...... 

General  Radio  650A  .  » 
Measurements  Mod  80. 
Nems  Clark  1400.  ..  . 

Bail  amine  30QH    +  ,  >  . 
PACO  Scope  Mod-S- SO 

Singer  FM-10C 

Simpson  260  V.tXM..  . 


S295 

249 

950 

75 

69 

39 

1 695 

75 

125 

395 

195 

550 
250 
175 

650 

80 

150 

195 

495 

175 

75 

3495 

49.50 


ICOAA  IC22S 

Regular  $299,  save  $50,  buy  an  ICOAA 
IC22S  for  $299  (no  trades)  and  take  a 
S5Q  credit  for  another  purchase. 


KENWOOD  TR-2200A 

Regular  $229,  save  $30;  buy  a  Kenwood 
TR2200A  for  $229  (no  trades)  and  take  a 
$30  credit  for  another  purchase. 


MIDLAND  13-510 
Regular  $399,  save  $50;  buy  a  Midland 

13-510  for  $399  (no  trades)  and  take  a 
$50  credit  for  another  purchase. 


KENWOOD 

TS820   $  919.00 
TS80S  $1098,00 


•yaesu 

FT101E  -799.00 
FT101EE  -759.00 
FT101EX-  699.00 


DRAKE 
TR4CW  -  $799.00 


MAIL  &  PHONE  ORDERS  WELCOMED     BANK  AMERICARD  ACCEPTED.   ALL  UNITS  GUARANTEED 


M 


DIVISION  OF 


4033  BROWNSVILLE  ROAD 
TREVOSE.  PA.  19047 
Telephone: 
(215)  357-1400 
(215)  757-5300 


H8 


John  P.  Cranston,  MD.  WB2DYU/2 
202  Waif  Street 
Coming  NY  14830 


Need 

Contact! 


shooting  for  WAN/C 


CQ,  CQ,  CQ  . . .  still  no 
answer.  Try  again  ,  . . 
CQ,  CQt  CQ  . , ,  wonder  if 
my  antenna  has  fallen  down 
again,  or  maybe  my  tubes 
have  finally  given  up?  CQ, 
CQ,  CQ  .  . .  is  that  an  answer? 
Nope,  still  nothing,  CQ,  CQ, 
CQ... 

Such  is  a  rather  typical 
evening  for  mef  while  playing 
at  being  a  ham.  I  think  that  I 
may  hold  the  record  for  more 
"N/C  (no  contact)  entries  in 
my  log  than  anyone  since 
Marconi.  And,  somehow,  it 
doesnft  soothe  my  wounded 
pride  in  the  slightest  to  read 
about  some  other  fellow  who 
just  worked  moonbounce 
with  a  .001  milliwatt  rig  that 
was  powered  by  his  pel 
hampster  running  on  a  tread- 
mill, or  learning  that  a  six- 
month-old  child  just  got  his 
Extra  class  license*  After 
reading   such    articles,    I   de- 
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cided  that  it  was  time  that 
someone  told  the  other  side 
of  the  story,  someone  who 
has  tasted  Ehe  agony  of  de- 
feat, 

Back  to  the  beginning, 
though,  and  let's  see  if  some 
of  this  doesn't  sound  rather 
familiar  to  you  all.  I've  had  a 
curiosity  and  interest  in 
radio,  TV,  tubes  (remember 
them?),  and  wires  since  I  was 
old  enough  to  stick  my 
tongue  into  a  wall  plug.  But, 
somehow,  the  process  of 
learning  the  code  and  theory 
always  seemed  lo  be  a  bit  too 
overwhelming  to  tackle.  After 
putting  it  off  time  and  time 
again,  1  was  looking  through 
the  want  ads  in  the  local 
paper,  and  there,  big  as  life, 
was  an  ad  for  a  garage  sale 
which  featured  "used  ham 
radio  gear!"  With  visions  of  a 
mint  Collins  rig  being  disr 
posed  of  for  $50  or  $60,   I 


argued  to  myself,  "If  I  get  the 
rig,  that  will  force  me  to  learn 
the  code  and  get  my  ticket 
so  I  can  use  the  bargain  that 
I'm  about  to  buy."  The  cir- 
cular reasoning  of  that  logic 
escaped  my  notice,  as  I 
rushed  off  to  find  the  bargain 
that  awaited  me. 

Needless  to  say,  there  was 
no  mint  Collins  rig.  But,  there 
was  a  Globe  DSB  100  for 
only  $25,  a  nonmatchingand 
nonfunctioning  vfo,  and  one 
out-of-Novice-band  crystal. 
Being  a  sucker  for  a  bargain,  I 
began  to  dicker  with  the 
owner  and  finally  settled  on 
the  price  of  $25  for  the  lot. 
Cradling  the  rig  gently,  I 
trotted  home  and  set  it  rever- 
ently on  my  table. 

Now,  what  do  you  do  with 
a  transmitter  when  you  have 
no  license  to  use  it?  You  get  a 
dummy  load  and  play  like  it 
is  really  an  antenna,  just  for 


the  fun  of  watching  ''your 
rig"  at  work.  A  quick  trip  to 
Sears  netted  a  dummy  load,  a 
porcelain  socket,  and  a  50 
Wan  light  bulb.  Never  has  the 
feeble  gjow  of  a  light  bulb 
met  with  such  excitement! 
But  in  my  haste  to  illuminate, 
I  forgot  rule  #1  —  ground 
everything! 

As  I  tuned  the  Globe  with 
one  hand,  my  other  hand 
came  to  rest  on  my  receiver, 
and  the  next  thing  that  I 
remember  was  waking  up  on 
the  other  side  of  the  room, 
lying  on  the  floor,  "1  think 
something  is  wrong/1  I 
thought  profoundly.  A  check 
with  the  voltmeter  confirmed 
my  suspicions,  showing  the 
case  of  the  transmitter  to  be  a 
bit  warm,  running  115  volts, 
in  fact.  This  seemed  to  be  a 
rather  uncomfortable  way  to 
run  a  shack,  so  I  felt  some 
investigating  was  in  order, 
There  was  no  need  to  unplug 
the  rig,  as  the  power  cord  had 
been  blown  out  of  the  wall 
socket,  leaving  its  charred  re- 
mains quietly  smolderingr 
After  deftly  removing  the 
chassis  from  the  case,  a  quick 
and  intense  one*hour  search 
pinpointed  the  problem;  an  rf 
bypass  capacitor  on  the 
power  line  had  been  bent, 
shorting  directly  to  the 
chassis.  Conveniently,  it  was 
on  the  hot  side  of  the  fuse,  so 
I  was  spared  the  49tf  for 
replacing  a  blown  fuse- 
In  spite  of  this  inaus- 
picious beginning,  the  ham 
bug  had  bitten,  and  that 
Novice  ticket  was  inevitable, 
though  not  quick  in  coming. 
All  sorts  of  minor  delays  kept 
cropping  up,  like  job,  new 
son,  earning  enough  to  keep 
everyone  fed,  etc.  But, 
finally,  the  little  slip  of  paper 
arrived,  telling  me  that  the 
FCC,  in  its  goodness,  had 
christened  me  WN2DYU.  But 
that  blasted  piece  of  paper 
led  to  more  and  bigger  prob- 
lems. To  wit,  how  do  you 
string  an  antenna  when  you 
live  in  an  apartment  {no  holes 
in  walls  or  roofs),  surrounded 
by  trees  carefully  arranged  to 
make  it  impossible  to  hang 
any  wire  longer  than  twenty 


feet?  Solution  . .  ,  you  hang 
twenty  feet  and  try. 

What  I  now  realize  is  that  I 
had  stumbled  onto  a  variation 
of  the  most  frequently  used 
and  most  underpublicized 
type  of  antenna,  the  diode 
antenna.  Now  Vm  sure  that 
everyone  has  had  experience 
with  this  electronic  marvel  - 
you  can  hear  anyone  and 
everyone  on  it,  but  your 
signal  is  swallowed  up  into 
that  wire,  never  to  be  heard 
from  again.  And  so  the  N/C 
contacts  began  to  accumulate 
in  my  log.  My  best  (in  fact, 
only)  contact  netted  me  a 
signal  report  of  349  on  80 
meters,  from  a  station 
literally  within  line  of  sight  of 
my  basement  shack.  But,  so 
what ...  it  was  a  contact,  and 
my  first! 

Several  months,  and 
several  pages  of  log  sheets  full 
of  N/C  later,  a  move  to  a  new 
city  was  ordained.  At  last,  I 
had  a  house  with  a  backyard 
big  enough  for  a  real  antenna! 
But  it  seemed  that  the  power 
company  had  thought  of 
that.  They  had  carefully 
strung  the  power  lines  to  the 
house  diagonally  across  the 
entire  yard,  leaving  me  the 
choice  of  risking  stringing  an 
antenna  where  it  would  fall 
onto  their  lines  or  trying 
something  new.  Considering 
my  past  experiences  with  line 
voftages,  I  decided  on  the 
latter  alternative  and  erected 
a  beautiful  (to  me)  30- foot 
vertical  (war  surplus,  $0.50 
per  3-foot  section).  Look  out, 
OX,  here  I  come!  So  what  if 
the  guy  wires  looked  like  the 


workings  of  a  psychotic 
spider,  and  my  wife  cringed 
every  lime  she  walked  into 
the  backyard  * .  *  I  had  an 
antenna.  The  only  catch  was 
that  1  had  built  another  diode 
antenna,  and  my  only  DX 
(and  only  contact)  was  one 
out-of-state  station. 

"It's  obviously  a  problem 
with   the  svvr/1   I   said,   as  I 
pored  over  the  ARRL  Hand- 
book, an  antenna  handbook, 
and  other  learned  texts.  So  I 
whipped    up    a    transmatch, 
wired  it  into  the  feedline,  and 
succeeded     in     making     the 
finals    in   the   Globe   glow   a 
pretty,  cherry  red  with  a  mis- 
match    that    can    only     be 
guessti  at*  More  coils,  more 
wiring,  more  variable  capaci- 
tors, and  more  soldering  only 
seemed     to    compound    the 
problem.     Then,    an    article 
appeared    in    73 \   and   things 
began  to  clear  up  a  bit.  If  I 
can    summarize    the    article, 
whose    author    I    don't    re- 
member, but  to  whom  I  am 
forever  indebted,  "If  the  rig 
loads  up  properly,  forget  the 
swr."    Out    came    the    trans- 
match,  the  coils,  the  capaci- 
tors, everything.  And  lo  and 
behold,     the    finals    stopped 
glowing  and   the  transmitter 
stopped  smoking,  and  all  was 
right  with  the  world  ...  al- 
most. I  still  got  no  contacts. 
Finally,  I  got  a  contact  and  a 
new,  personal  DX  record  of 
about  100  miles,  and  right  in 
the  middle  of  the  contact,  my 
antenna  came  crashing  grace 
fully  to  the  ground! 

I  will  admit  to  a  touch  of 
discouragement     at     that 


moment,  and  publicly  apolo- 
gize to  Mr,  Marconi,  Mr.  De- 
Forest,  and  the  other 
founding  fathers  of  amateur 
radio  for  the  names  that  I 
called  them  and  their  inven- 
tion. 

Before     another     antenna 
could     be     erected,     another 
move,  to  my  present  location, 
transpired,  and,  again,  I  was 
faced    with    the   problem   of 
space  for  my  antenna.  Why  is 
it  that  everyone  else  has  a 
backyard  of  5  acres,  complete 
with     two     towers     spaced 
exactly    one-half    wavelength 
apart  and  600  feet  tall?  For 
me,     nothing     comes     that 
easily,  and  I  am  presently  set 
up   with   the   faithful   Globe 
DSB  1 00  (by  the  way,  to  ease 
the   suspense,   it  is  a  double 
sideband,  with  a  nominal  SO 
Watt  input)   in  my  unhealed 
and  uncooied  attic.  The  an- 
tenna is  a  random  wire  (that 
is  the  correct  way  to  describe 
an     assortment    of    copper, 
steel,  aluminum,  and  heaven 
knows    what    other    kind   of 
scrap  all  soldered  together  in- 
to a  mass  that  has  a  built-in 
knack  for  tangling  itself  into 
a  huge  knot  at  a  moment's 
notice)    that  runs  across  the 
attic  and  out  of  a  gable  vent. 
From   there  it  dangles  across 
my  yard,  beside  the  ever-pres- 
ent power  lines,  to  a  ' 'tower" 
of  scrap  lumber  that  is  bent 
and  ready  to  snap  at  the  most 
inopportune  moment.  The  rig 
is  grounded,  but  that  required 
another  line  out  of  the  other 
gable,  across  the  roof,  down 
the  side  of  the  house,  into  a 
cellar    window,     across    the 


cellar  and,  finally,  to  a  cold 
water  pipe. 

Does  it  work?  I  don't 
know,  as  I  have  yet  to  hit  the 
key  and  try  it.  But,  to  be 
quite  honest,  HI  be  surprised, 
and  somewhat  disappointed, 
if  it  does. 

Where  does  this  all  leave 
me?  I  still  love  radio,  still  am 
practicing  my  code  to  try  for 
General,  and  still  love  the  old 
Globe  that  started  me  off  and 
is  still  serving  well  And  I  still 
feel  a  tinge  of  jealousy  when  I 
see  the  photos  ant  ?ad  the 
articles     about    ot  hams 

with  their  1000  W.  mega- 
dollar  rigs,  capable  of  con- 
tacts as  far  removed  from  me 
as  intergalactic  communica- 
tion* But  I  also  feel  a  little  bit 
of  pride  and  can't  help  feeling 
a  little  bit  like  a  second 
pioneer  on  the  threshold  of 
the  rediscovery  of  shortwave 
radio  communication.  Any- 
one can  flip  a  switch,  turn  a 
knob,  or  whatever,  and  fire 
up  a  2000  Watt  PEP  rig 
hitched  to  a  79-element 
200- foot-high  super  squawk 
antenna  and  talk  to  the  other 
side  of  the  world.  How  many 
can  claim  the  experiences 
l hat  Pve  had  or  have  gotten 
the  fun  and  feeling  of  ac- 
complishment that  I've  got- 
ten in  my  brand  of  ham 
radio?  All  the  N/Cs  in  my  log 
are  like  purple  hearts  to  me, 
and  each  one  has  a  tale  to  tell 
and  scars  to  show.  And,  at 
the  present  rate,  I'll  soon  be 
eligible     for     WAN/C     (you 

guessed  it worked  all  no 

contacts)!  ■ 


FCC  Math 


from  page  20 

same  as  ior  the  prefix  for  micro!  is  the  syrriboJ  for  the  amplification  factor 
(which  tells  how  well  a  tube  amplifies}.  £eti  ■*  the  change  m  plate  voltage  (A  is 
the  capital  or  upper  case  Greek  delta,  commonly  used  to  indicate  change  in\ 
that  produces  the  same  change  in  pfate  current  as  je^.  which  is  the  change  in 
control  grid  voltage. 

(a)  Soke  for  ^ejj. 

fb)  What  charge  in  plate  voltage  (AebJ   ts  equivalent  to  a  control-grid 

voltage  change  of  2  V  in  a  cube  that  has  a  v  of  20? 

(12)  iJ  ■  \£f\  B-  0  *s  the  current  transfer  ratio  of  a  transistor  in  common -emitter 
configuration.  Don't  worry  about  the  verbiage.  We're  just  dealing  with  a 
transistor's  gain  here,  current  gain  (as  compared  to  a  tube's  voteage  gain),  lc  is 
collector  current  and  l@  is  base  current.  This  is  our  final  formula  in  this 
installment,  so  let's  just  take  it  as  it  is.  What's  the  beta  (that's  what  the  Greek  0 


is  called  I  where  \q  is  6  mA  and  *b  <s  0. 1  mA? 

WORK  AMD  ANSWERS  TO  EXERCISES 
(1]f  Move  tha  1 2  fiom  the  top  of  the  right  &ide  to  the  bottom  of  the  loft,  flatting  P/l*-  ft. 
300  mA  is  0.3  Amps*  so  w  have  250/ [ (.3)  (.3)  I  -  250/0.09,  which  it  2800  Ohms. 
12)  Ft  -  E2/P,  so  here  li  equals  [(9501(950)1  '125  •  7200  Ohms. 
(3f  ns  =  (EsnpLjep,  Wh.ch  here  45  [{12.61(10011  /12<>-  10.5  turns. 
(4»  X-QR,  which  ii  781 27*  or  2100  Ohm*. 
(51  C  »  X/(22n2tfUf  whicn  n 

1  

4(&^7|[7.13  x  10*1(7.13  *  1061 18.5  k  1Q"6) 
founding  out,  etc.,  wft  get 


4(101l(7x10*H7x  irjGHQ*  10*1 
wbtch  yfea  1/(1764  x  107».  which  .5,  founded  out.  UtZ*  10^  X  107K  THat'l  (10  *  UHl/^ 
*  lO-'Oi   which  gives,  finally,  5  *  10~11  or  50  pFa  approximate IvT 
(6}  C  -  T/R,  which  here  rt  02  800  =  250  jjF 
(71  L  =  "TO.  which  t%  (0.003M3SJ  or  1 10  mH. 
IS*  Q  =  Vbandwidrh  Bore  Q  =  T 000  80  or  X2S. 

191  Ejn  -  Efkur/Q*  which  here  is  18/60  (our  amwer  will  be  in  millivolts,  since  Ihit  IS  if 
millivolts),  which  1*  0,3  mV- 

(im  XL  -  Zt/Q.  Hera,  it's  50,000/35  or  about  1500  Ohm  J. 
mi  Aeb  *  ^Aec,  which  ii  1 20)  (40)  or  800  volts. 
(12)  Beta  here  equals  6  mA/,1  mA  or  60  (the  mA'i  cancel  out,  50  the  answer  has  no  units). 
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Flash  Project 
For  Camera  Fiends 


powerful  electronic  flash  you  can  build 


Da/id  D.  Blackmer  WA6WtK 
RL  1,  Willow  Road 
Nipomo    CA  93444 


Photos  of  an  electronic 
project  always  add  con- 
siderable impact  to  a  good 
construction  article,  so  an 
electronic  flash  and  ham 
radio  can  go  together  well. 
Several  of  the  parts  for  the 
flash  described  here  should  be 
in  the  average  ham  junk  box. 
The  most  expensive  parts  are 


the  flash  lamps,  photo  flash 
capacitors,  and  the  lamp 
trigger  assembly-  Sources  for 
these  parts  are  listed  in  the 
notes. 

Refer  to  Fig.  1  for  the 
basic  flash  information. 
Applying  power  to  trans- 
former Tl  causes  diode  D1  to 
conduct  through  protective 
resistor  Rl,  charging 
capacitor  CI  to  about  450 
volts.  This  voltage  also 
appears  across  the  flash  lamp 
electrode's  pins  2  and  4,  The 
voltage  across  resistors  R5 
and  R6  charges  capacitor  C5 
to  about  360  volts.  The  com* 
ponents  are  now  ready  to  fire 
the  flash  lamp,  FL1.  Momen- 
tarily closing  the  sync 
contacts  discharges  capacitor 
C5  through  the  primary  of 
transformer  T2,  causing  a 
very  high  voltage  pulse 
(20,000-plus  volts)  to  ionize 
the  g^s  in  the  flash  tamp.  The 
lamp  emits  a  very  short 
powerful  flash  and  discharges 
capacitor  CI  below  the  con- 
duction voltage  of  the  flash 
lamp.  In  a  few  seconds t 
capacitors  C1  and  C5  re- 
charge and  the  cycle  is  ready 
to  be  repeated. 

See  Fig,  2  and  the  photos. 
This  unit  can  be  built  with 
one,  two,  or  three  lamps. 
Three  lamps  give  the  best 
results  with  back,  side,  and 
front  lighting.  Decide,  then 
assemble  all  the  parts  re- 
quired. Transformer  Tl  was  a 
rather  hefty  unit  with  320 
volts  at  200  rnA,  6  volts,  and 
12  volts.  Relay  RY1  was  a 
sensitive  fast-acting  miniature 
Iron  Fireman  with  a  10k  coil. 
The  voltage  doubler  gave 
about  30  volts  and  provided 
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Fig,  /.  Basic  flash. 
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good  sync  for  a  Cannon 
camera  (focal  plane  shutter) 
at  1/30  of  a  second  (see 
notes).  The  sync  cord  is 
ordinary  zip  cord  about  15 
feet  long. 

See  Fig.  3.  The  flash  heads 
were  assembled  with  ordinary 
aluminum  reflectors  from  the 
local  hardware  store,  mini- 
boxes,  and  spring  clamps  for 
universal  mounting.  Trigger 
transformer  T2  gjves  a  very 
high  voltage  pulse,  so  lamp 
socket  S04  should  be  the 
best  quality  available  to 
prevent  arc-over.  Sync  as- 
sembly output  to  pin  three 
of  the  lamp  socket  should  be 
short.  The  trigger  assembly 
consists  of  transformer  T2 
and  capacitor  C5  mounted  on 
a  small  printed  card  with  foil 
and    drilled   holes   to   accept 


diode  D5  (not  provided  with 
the  trigger  assembly).  The 
ready  light,  NE1,  is  not  neces- 
sary but  is  nice  to  have.  If 
you  make  more  than  one 
flash  head,  only  one  needs 
the  ready  light.  Initial  charge 
time  is  approximately  10  to 
15  seconds,  with  5  to  6 
seconds  between  flashes. 
Juggle  resistor  R8  to  have 
NET  flash  when  the  high  volt- 
age reaches  about  425  volts. 
Note  the  jumper  between 
pins  1  and  2  of  the  flash  head 
socket.  This  jumper  com- 
pletes the  charge  path  for  the 
capacitors  in  the  power 
supply  section.  There  is  no 
need  to  charge  the  capacitors 
if  the  second  and  third  heads 
are  not  plugged  in. 

Remember    that    the    dc 
voltage   on    a   lightly-charged 
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capacitor  reaches  1.41  times 
the  rms  voltage  of  the  source. 
1.41  times  3  20  equals 
approximately  450  volts.  The 
Watt-second  rating  of  each 
lamp  is  approximately  70.  Ws 
equals  (e2c)/2,  which  is  very 
good  light  output. 

Safety  note:  A  700  uF 
capacitor  charged  to  450 
volts  is  very  dangerous.  Be 
careful. 

The  lamp  cords  are 
600  V  3-conductor  extension 
cord,  about  12  feet  long.  The 
case  to  hold  the  power  supply 
components  can  be  wood  or 
metal,  plain  or  fancy,  as  you 
wish. 

To  add  a  third  flash  lamp, 
add  one  more  photo  flash 
capacitor,  socket,  diode 
rectifier,  and  protective  re- 
sistor, and  connect  the  pin  3s 
of  each  lamp  cord  socket 
together  to  provide  sync  to 
the  lamp  heads. 

A  guide  number  can  be 
obtained  by  exposing  a 
couple  of  rolls  of  black  and 
white  film  at  progressive 
f-stops    and    distances,    and 


then  noting  the  results  of 
norma!  development.  Note 
that,  if  only  one  of  the  two 
or  three  constructed  lamps  is 
needed  for  a  photo  project,  it 
must  be  plugged  into  lamp 
socket  no.  1.  This  unit  was 
intended  for  studio  work  and 
not  made  very  portable,  so 
the  size  of  the  components 
was  not  a  factor.  ■ 

Notes 

1.  Photo  flash  capacitors  cost 
about  S1 1-00  each.  QC  Com- 
portents,  8913  Lankershim  8lvd.r 
Sun  Valley  CA  91352. 

2.  Flash  lamps,  FT  120  GE,  cost 
about  $16.00  each.  Lamp  tTigger 
assemblies  cost  about  $10.00 
each.  Norman  Enterprises,  Inc., 
2627  W.  ONve  Ave.,  Burba nk  CA 
91505. 

3.  All  diodes,  about  10  for  $1 .00. 
S.  D.  Sales  Co.,  P.O.  Box  288 10A, 
Dallas  TX  75228, 

4.  Focal  plane  shutters  are  only 
wide  open  at  speeds  up  to  about 
1/30  sec.  to  1/50  sec.  Electronic 
flash  pictures  made  at  shutter 
speeds  above  about  1/50  sec.  will 
have  only  part  of  the  film  area 
exposed  because  shutter  aperture 
is  progressively  narrow  as 
shutter  speed  is  increased. 
Be  tween~t  he-lens  shutters  close 
sync  contacts  when  the  shutter  is 
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Fig.  2.  Power  supply  and  sync. 


Fig.  3.  Flash  head. 
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Parts  List 

CI,  C2 

700  uF,  450  volt  [photo  flash  quality) 

R5 

C3,C4 

3  to  4  uF,  50  volt 

R6 

C5 

.22  uFr  400  volts  (part  of  trigger  assembly) 

R7 

C6 

.1  uF,  100  volts 

R8 

D1,D2 

1  Amp,  1,000  volts 

R9 

D3,  D4 

.5  Amp,  100  volts 

RY1 

05 

1  Amp,  600  volts 

T1 

FL1 

FH2GGE 

NET 

neon  lamp 

T2 

R1,R2 

320  Ohm,  5  W 

Misc 

R3,  R4 

220k  Ohm,  2  W 

390k  Ohm,  1  W 

2.2  megohms,  1  W 

5  Ohm,  1  W 

6.8  megohms,  %  W 

2  J  megohms,  %  W 

Iron  Fireman  10k  Ohm  coil  (or equivalent} 

Surplus  replacement  150  mA  min.  at  320  volts, 

6  V  and  12  V. 
High  voltage  transformer  (part  of  trigger  assembly} 
Fuse,  switch,  sockets,  plugs,  pilot  light,  lamp  cord, 
reflectors,  miniboxes,  ac  cord. 


wide  open  at  X  setting,  Cameras 
without  sync  contacts  can  be  used 
in  the  "open  flash"  configuration. 
Set  the  camera  to  "bulb,"  open 
the  shutter,  fire  the  flash  {a  nor- 
mally-open push-button  switch  at 


end  of  sync  cord),  close  the 
shutter,  all  in  rapid  succession, 
and  the  film  will  be  exposed. 
5,  High  voltage  can  be  increased 
or  decreased  over  a  considerable 
range  by  using  6-volt  or  12-volt 


windings     m     series,     aiding     or 

bucking     the    primary     winding. 

Don't    use  the  winding  going  to 

sync. 

6.   Photo  flash  capacitors  should 

be     charged     and    discharged    at 


60-day    intervals    to   protect    the 

dielectric  film. 

7.  The  FT120  lamp  will  provide 

over  10,000  flashes. 

8-      Photo      credits;      Barbara 

Richards,  Hopkinton  NH, 
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BRIDGMANMl 
MAR  5 

The  Blossom  land  Amateur  Radio 
Association  will  hold  the  12th  Annual 
Spring  Swap-Shop,  Sunday,  March 
5th,  at  Bndgman  Middle  School  Gym, 
Lake  St.  at  Tower,  Sndgman  Ml.  Exit 
16  on  I -94.  Large  facilities,  refresh- 
ments, prizes,  and  fun.  Talk-in  on 
22/82  and  94.  Table  space  restricted 
to  radio  and  electronic  items  only. 
Advance  ticket  donation  is  $1.50; 
tables,  $2.  Write:  John  Sullivan,  PO 
Bo*  345,  St,  Joseph  Ml  490B5.  Make 
checks  payable  to  Blossomland  Ham- 
fest. 

STERLING  IL 
MAR  5 

The  Sterling  -Hock  Ralls  Amateur 
Radio  Society  hanrfest  will  be  held 
March  5,  1978,  at  the  Sterling  High 
School  Field  House,  1608  4th  Ave- 
nue, Sterling  IL  Indoor  flea  market 
restricted  to  radio  and  electronic 
items  only.  No  advance  sale  of  tables 
—  they  may  be  obtained  at  the  door, 
or  you  may  bring  your  own  {$3.00  for 
K  table,  S6.00  for  full  table).  Plenty 
of  free  parking  available,  including 
area  to  accommodate  campers  and 
mobile  trailers.  Admission:  $1.50  ad- 
vance, $2.00  after  Feb.  T5th,  T978,  or 
at  the  door-  Write  Don  Van  Sant 
WA9PBS,  1104  5th  Avenue,  Rock 
Falls  IL  61071,  Make  checks  payable 
to  the  Sterling- Rock  Falls  Amateur 
Radio  Society.  Talk-in  146.94  sim- 
plex, 

CIBCLEVILLEOH 

MAR  5 

The  King  of  the  Pumpkin  Ham 
Fiesta,  sponsored  by  the  Teays  Ama- 
teur Radio  Club,  will  be  held  from 
9:00  am  to  5:00  pm,  Sunday,  March 
5,  1978,  at  the  fairgrounds  coliseum 
in  CjreleviMe,  Ohio,  Indoor  flea 
market,  new  and  used  equipment, 
door  prizes,  refreshments,  and  free 
parking.  Tables  are  available  at  $3.00 
each.  Advance  admission  is  $1 .00;  at 
the  door,  $2.00.  For  advanced  reserva- 
tions and   information,   contact  Dan 


Grant  W8UCF,  22150  Smith  Hulse 
Road,  Circteville  OH  43113, 
(614)474^6305. 

FLEMINGTON  NJ 
MAR  11 

The  Cherryville  Repeater  Associa- 
tion will  hold  its  annual  hamfest  on 
March  11,  1978.  The  location  this 
year  is  the  Field  House  at  Hunterdon 
Central  High  School,  located  just 
north  of  Flemington,  New  Jersey,  on 
Route  31.  Major  equipment  manu- 
facturers will  be  on  hand  to  display 
their  latest  equipment.  This  is  an 
indoor  hamfest  with  over  20,000 
square  feet  of  heated  area  for  displays. 
There  will  be  informative  seminars 
throughout  the  day  on  subjects  re- 
lated to  amateur  radio.  Admission  for 
buyers  is  $2.00  at  the  door  and  an 
additional  £1.00  for  flea  market 
sellers.  Time:  10arrv5pmh 

FT.  WALTON  BEACH  FL 
MAR  11-12 

The  8th  Annual  North  Florida 
Swapfest  will  be  held  11-12  March 
1978  at  Ft  Walton  Seach  FL  For 
more  information,  contact  John  Lakin 
W4MMWr  Secy,,  Playground  Amateur 
Radio  Club,  Box  873,  Ft.  Walton 
Beach  F  L  32548, 

GURNEE  IL 
MAR  12 

The  Libertyville  and  Mundelein 
Amateur  Radio  Society  (LAMARS) 
wtll  hold  its  first  annual  Lamarsfest  on 
Sunday,  March  12,  1978,  from  9  am 
to  5  pm,  at  American  Legion  Post  71 1 
in  Gurnee,  Illinois,  located  at  the 
intersection  of  Illinois  Routes  21  and 
132,  just  east  of  Marriott's  Great 
America  theme  park.  There'll  be  lots 
of  free  parking,  lots  of  door  prizes, 
and  no  charge  for  setups.  Tickets  are 
$1,50  at  the  door,  $1,00  in  advance- 
Refreshments  will  be  available  from  9 
to  5+  Talk-ins  will  be  on  146,52  and 
146,94,  For  further  information,  con- 
tact W.  H.  ("Bill")  Stumpby 
WB9PGOp  504  W,  Hawley  Street, 
JVlundelein  I L  60060. 


EAST  RUTHERFORD  NJ 
MAR  18 

The  Knight  Raiders  VHF  Club, 
mc  will  present  its  auction  and  flea 
market  at  St.  Joseph's  Church,  East 
Rutherford  NJ,  on  Saturday,  March 
18,  1978,  Doors  open  at  10  am.  Free 
admission,  free  parking:.  Refreshments 
will  be  available.  Flea  market  tables: 
$5,00  for  a  full  table  or  S3. 00  for  a 
half  table,  in  advance',  or  $6,00  for  a 
full  table  or  $3.50  for  a  half  table,  at 
the  door.  Talk  in  on  146.52.  For 
further  information,  call  Bob 
Kovaleski  at  (201)-473^71 13  (evenings 
only).  Send  reservations  and  checks 
payable  to:  Knight  Raiders  VHF  Club, 
Inc.,  PO  Box  1054,  Passaic  NJ  07055. 

MIDLAND  TX 
MAR  18-19 

The  Midland  Amateur  Radio  Club 
will  have  a  swapfest  on  Saturday  and 
Sunday,  March  18  and  19*  It  will  be 
held  in  the  County  Exhibit  Building 
on  Highway  80  just  east  of  Midland, 
Texas.  Pre- registration  fees  are  $3,50 
per  person,  and  it's  S4.00  at  the  door. 
There  will  be  door  prizes.  Please  send 
registration  fees  to;  Midland  Amateur 
Radio  Club,  Box  4401,  Midland  TX 
79701. 

GREENVILLE  SC 
MAR  18-19 

The  Blue  Ridge  Amateur  Radio 
Society  will  hold  its  annual  Greenville, 
S.C.,  hamfest  on  March  1&19,  1978. 
The  hamfest  will  be  held  in  the 
exhibit  hall  of  the  Greenville 
Memorial  Auditorium.  Free  paved 
parking  for  1000  cars  in  the  audi- 
torium parking  lot. 

JEFFERSON  W1 
MAR  19 

The  Tri  County  ARC  hamfest  will 
be  held  on  March  19,  1978,  in  the 
Activities  Building  at  the  Jefferson 
County  Fairgrounds  at  the  west  city 
limits  of  Jefferson  on  Highway  18,  A 
limited  number  of  reserved  tables  are 
available  for  $2.00  in  advance.  Loads 
of  room  for  your  table.  Tickets  are 
Si. 60  in  advance,  $2.00  at  door. 
Extra  door  prize  for  advance  tickets. 
Write  Glenn  Eisenbrandt  WA9VYL, 
711  East  Street,  Fort  Atkinson  W| 
53538. 


TOLEDO  OH 
MAR  19 

The  23rd  Toledo  Mobile  Radio 
Association,  Inc.,  auct ion/ha mf est  will 
be  held  on  March  19,  1978,  at  the 
Lucas  County  Recreation  Center. 
Bring  your  items  for  sale,  and  well 
auction  them  for  you  at  no  charge. 
Hours  will  be  8  am  to  5  pm.  Tickets 
are  $2,50  at  the  doorf  and  $2.00  in 
advance.  Talk-in  on  147,87/27; 
146.01/61;  34/94;  52/52.  For  infor- 
mation, write  to  Box  273,  Toledo  OH 
436  96. 

CHARLOTTE  NC 
APR  1-2 

The  Mecklenburg  Amateur  Radio 
Society,  W4BFB,  will  hold  its  1978 
Metrolina  Hamfest  on  April  1-2,  1978, 
in  Charlotte's  new  Civic  Center- 
Plenty  of  parking  will  be  available, 
The  Roanoke  Division  of  the  ARRL 
will  hold  its  annual  convention  In 
conjunction  with  this  hamfest. 


PITTSBURGH  PA 
APR  2 

The  University  of  Pittsburgh 
Amateur  Radio  Association's  (W3YI) 
second  annual  hamfest  will  be  held  on 
Sunday,  April  2r  1978,  Festivities  will 
be  from  10  am  to  5  pm  in  the  Student 
Union  Building  across  from  the  Cathe- 
dral of  Learning.  (Note:  Meter  parking 
is  free  on  Sundays!)  Check  ins  or\ 
,69/. 09  and  ,52/P52L  For  detailed  in- 
formation (and  a  map},  send  an  SASE 
to  the  University  of  Pittsburgh  Ama- 
teur Radio  Association  W3YI,  Sox 
304  Scheniey  Hall,  Pittsburgh  PA 
15260,  or  call  Mark  Bell  WA3VJLat 
(412J-931-67D0  or  Harry  Bloomberg 
WA3TBL  at  (412)-G24-776B. 


TOWSON  MD 
APR  2 
The  Greater  Baltimore  Hamboree 
will  be  held  on  Sunday,  April  2t  at  8 
am  at  Calvert  Hall  College,  Goucher 
Blvd,  and  LaSalle  Road,  Towson  MD 
21204  (1  mile  south  of  exit  28, 
Beltway-Interstate  695).  There  will  be 
food  service,  prizes,  and  a  giant  flea 
market  Admission  charge  is  $2,50, 
250  tables  inside  the  gym  and  cafe- 

C&ntinued  on  page  149 
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Repeater  coordinating 
committees  are  faced 
with  the  chore  of  monitoring 
assigned  repeater  channels 
after  an  interval,  to  determine 
if  the  channel  is  actually 
being  used.  This  is  difficult  to 
do  if  the  assigned  frequency 
is  for  a  closed  repeater  and 
the  access  method  is  un- 
known. For  monitoring  pur- 
poses, all  that  Is  needed  is 
some  sort  of  indicator  to 
show  whenever  the  repeater 
transmitter  has  been  keyed 
upp  even  though  it  may  have 
been  turned  on  momentarily 
by  a  Mkerchunker"  familiar 
with  the  access  code. 

With  this  in  mind,  Warren 
Andreasen  WA6JMM  was 
consulted,  and  he  came  up 
with  a  suggested  circuit  for  an 
indicating  device  that  was 
subsequently  built  and  placed 
into  service.  Warren  is  known 
to  most  73  readers  for  his 
past  articles  therein. 

This  device,  which  has 
been  named  the  Mkerchunk 
counter,"  is  merely  an  event 
counter  which  reads  out  in  a 
row  of  six  LEDs  in  binary,  to 
a  total  of  63  counts*  On  the 
64th  count,  the  overflow 
LED  lights,  and  the  entire 
sequence  can  be  repeated  by 
momentarily  closing  the  over- 
flow switch.  At  any  time  be- 
tween a  count  of  1  and  63, 
the  readouts  can  be  turned 
off  by  momentarily  closing 
the  counter  reset  switch. 

The  counter  is  made  to 
operate  by  connecting  pins  8 
and  9  of  IC1  to  ground.  This 
is  done  by  connecting  to  the 
relay  output  of  a  COR  relay, 
which  would  have  to  be  in- 
stalled in  the  receiver.  Meth- 
ods of  connecting  a  COR 
relay  into  receivers  have  been 
covered  in  the  literature  and 
so  will  not  be  repeated  here. 

Parts  used  in  this  counter 
are  readily  obtainable,  and 
the  three  integrated  circuits 
are  common  CMOS  devices. 
Layout  is  not  critical,  and 
hand  wiring  was  used,  al- 
though a  printed  circuit 
board  would  perhaps  be 
easier  for  the  builder  to  use. 
This  device  was  laid  out  on  a 
piece  of  perfboard  measuring 


Tom  Rutherford  W6NUI 

28810  Covearest  Drive 

Rancho  Palos  Verdes  CA  9Q274 


Kerchunk  Counter 


*       • 


monitor  your  repeater  s  activity 


about  1"  x  4".  A  piece  of 
double-sided  printed  circuit 
board  was  used  as  a  panel  on 
which  the  LEDs  and  switches 
were  mounted.  The  whole  as- 
sembly was  installed  in  a 
plastic  cabinet  measuring  2W* 
x  5"  x  V/i*  deep,  with  the 
panel  fitting  on  the  top. 

Three  connections  are 
needed  to  the  counter  —  plus 
12  volts,  ground,  and  con- 
nection from  normally  open 
contact  on  the  COR.  The 
other  contact  on  the  COR  has 
to  be  ground.  The  plus  12 
volts  can  be  obtained  from 
the  receiver.  To  place  into 
operation,  turn  on  the  re- 
ceiver and  set  to  the  desired 
repeater  you  wish  to  monitor. 


Leave     the     receiver     and 

counter  on  for  as  long  as  you 
wish,  maybe  hours  or  days  or 
even  a  week  or  two.  Each 
time  you  pass  by,  look  to  see 
if  one  or  more  lights  are  on. 
If  more  than  two  or  three 
counts  are  indicated,  then  it 
is  to  be  assumed  that  the 
repeater  transmitter  has  been 
turned  on.  Just  one  or  two 
counts  may  not  be  proof 
enough,  as  random  noise  or 
radar  could  possibly  trigger  a 
count  or  two.  On  the  other 
hand,  a  couple  of  long- 
winded  rag  chews  over  the 
repeater  would  indicate  only 
a  count  of  two.  Be  sure  to  set 
the  squelch  up  fairly  tight  to 
prevent   random   noise   from 


triggering  a  count. 

As  this  device  is  an  event 
counter,  it  can  be  used  for 
purposes  other  than  checking 
on  a  repeater  operation.  It  is 
no  doubt  used  in  industry 
and  laboratories  for  counting 
operations.  At  the  moment, 
nothing  comes  to  mind  for 
use  of  this  counter  around 
the  home,  but  there  must  be 
something  it  could  be  applied 
to. 

With  respect  to  the  SCR 
used  in  the  overflow  circuit, 
this  is  shown  as  a  type 
MCR-103,  which  should  be 
readily  available.  Any  small 
SCR  can  be  used  here,  as  long 
as  it  will  light  up  the  LED." 
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n_J   at]  RANDOM  WIRE  ANTENNA  TUNER 


only  !p^}«M3 


All  band  operation  (160-10  meters) 
with  any  random  length  of  wire, 
200  watt  output  power  capa- 
bility—will work  with  virtually  any 
transceiver.  Ideal  for  portable  or 


home  operation.  Great  for  apart- 
ments and  hotel  rooms— simply 
run  a  wire  inside,  out  a  window,  or 
anyplace  available.  Toroid  induct- 
or for  small  size:  4-1/4"  X  2-3/8" 


X  3."  Built-in  neon  tune-up  indi- 
cator. S0239  connector.  Attract- 
ive bronze  finished  enclosure. 


liiT-1** 
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sst  t-3 

IMPEDANCE  TRANSFORMER 

Matches  52  ohm  coax  to  the  lower  impedance  of  a  mobile 
whip  or  vertical.  12  position  switch  with  taps  spread 
between  3  and  52  ohms.  Broadband  from  1-30  MHz  Will 
work  with  virtually  any  transceiver— 300  wattoutput  power 
capability.  SO-239  connectors.  Toroid  inductor  for  small 
size:  2-3/4"  X  2"  X  2-1/4/'  Attractive  bronze  finish. 
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P.O.BOX  1     LAWNDALE,  CALIF. 
90260    £213]    37G  -  5B87 


T-2 


ULTRA  TUNER 


Tunes  out  SWR  on  any  coax  fed  antenna  as  well  as  random 
wires.  Works  great  on  all  bands  {160-10  meters)  with  any 
transceiver  running  up  to  200  watts  power  output. 

Increases  usable  bandwidth  of  any  antenna.  Tunes  out  SWR 
on  mobile  whips  from  inside  your  car. 


Uses  toroid  inductor  and  specially  made  capacitors  for 
small  size:  SVa"  x  2J4"  x  2/2/"  Rugged,  yet  compact 
Attractive  bronze  finished  enclosure.  SO-239  coax  con- 
nectors are  used  for  transmitter  input  and  coax  fed 
antennas.  Convenient  binding  posts  are  provided  for  ran- 
dom wire  and  ground  connections. 


SPECIAL  10%  OFF  COUPON  SALE 

Send  the  coupon  below  with  your  SST  dealer.  For  phone  orders,  just 
order  and  take  10%  off  our  regular  mention  the  coupon  for  the  dis- 
pric^s^Or^ake^Jhe^ougor^c^r^^^our^ 

CHECK  MODEL(S)  DESIRED  AND  TAKE  10%  OFF 
REGULAR  PRICES: 

□  SSTT-3  reg.  $19.95 

PLEASE  ADD  $2  PER  ITEM  FOR  SHIPPING. 


D  SST  T-1  REG.  $29. 
□  SST  T-2  REG.  $49.95 


NAME  _ 
ADDRESS 
CITY 


STATE 


GUARANTEE 

All  SST  products  are  guaranteed  for  1  year.  In  addition,  they  may 
be  returned  within  10  days  for  a  full  refund  (less  shipping)  if 


you  are  not  satisfied  for  any  reason.  Please  add  $2  for  shipping 
and  handling.  CaJif.  residents,  please  add  sales  tax.  COD  orders 
OK  by  phone. 


P.O.BOX  1      LAWMOALE,  CALIF. 
9026DC213)    376-5SB7  S10 
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Brian  D.  KasseJ  WSVBO 
381 7  Yossmite  Drive 
Piano  TX  75023 


™ 


The 

Solar-Powered 

Ham  Station 

one  hundred  Watts,  yet! 


HBHi       II   1 

Solar  monitoring  facilities  of  W5VB0.  The  panel  is  Un plywood,  dear  varnished.  The  meter  on 
the  left  is  0  to  500  mA,  The  meter  on  the  right  is  0  to  25  wits.  This  scale  places  the  normal 
12,6  volts  nominal  at  about  midscale*  Both  meters  are  surplus  units  with  homemade  shunts. 
The  series/parallel  toggle  switch  is  on  the  right.  At  the  top  of  the  panel  is  a  500-Ohm  pot  used 
to  test  the  power  output  of  the  array  under  variable  solar  radiation  conditions.  The  pane!  above 
the  monitoring  panel  is  the  station  audio  patch  panel 
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For  many  years,  the  idea 
of  completely  solar 
powering  a  ham  station  has 
fascinated  me.  A  few  previous 
articles  have  described  how  to 
use  a  few  low*current  cells  to 
power  small  QRP  transmitters 
in  the  1-  to  5- Watt  class.  This 
article  describes  a  system,  in 
use  for  almost  3  years  at  this 
OTHj  which  consists  of  36 
solar  cells  mounted  on  a 
panel,  each  supplying  500 
mA  and  charging  a  storage 
battery. 

This  setup  powers  a  Ten- 
Tec  Argonaut  and  405  linear 
to  the  tune  of  100  Watts  PEP 
input.  This  is  a  power  level 
which  is  quite  adequate  for 
most  work  on  the  HF*  bands. 
To  help  you  build  your  own 
system,  this  article  also  in- 
cludes the  basic  elements  for 
designing  a  system  for  prac- 
tically any  power  require- 
ment, but  won't  get  too  in- 
volved in  theory  or  moun- 
tains of  data. 

The  first  question  one  may 
ask  is:  "Why  use  solar 
cells  in  the  first  place?  Aren't 
they  terribly  expensive?1' 
Well,  as  will  be  shown,  36 
cells  supplying  500  mA  each 
are  about  right  for  a  12-volt 
system  powering  a  100- Watt 
transmitter.  The  cost  of  the 
solar  system  at  this  writing  is 
$165  for  the  36  cells,  plus 
another  $20  to  $30  for  the 
12-volt  lead-acid  storage  bat- 
tery. 12- volt  auto  batteries 
are  still  available  on  sale  for 
close  to  $20.  On  the  other 
hand,  an  8* Amp  to  10- Amp 
1 2-volt  supply  costs  between 
$1 00  and  $1 30.  Furthermore, 
ihe  solar  cell  system  with  the 
lead-acid  storage  battery  still 
gives  several  days  of  opera- 
tion when  no  sunlight  is  avail- 
able. In  times  of  emergency 
or  disaster,  this  feature  can 
make  your  ham  rig  invalu- 
able. With  your  ac  supply, 
your  shiny  expensive  rig  is  of 
little  more  value  than  a  paper- 
weight during  a  power  failure. 

The  two  main  reasons 
usually  given  to  justify  ham 
radio's  existence  are: 

1  .  Communications 
capability  in  times  of 
isaster. 


2.  Advancement  of  the 

state  of  the  art. 
Aren't    both    of    the    above 
criteria    fulfilled    with    solar 
power? 

Before  looking  at  the  solar 
power  side  of  the  system, 
though,  we  need  to  first  look 
at  the  other  side:  How  much 
power  do  you  require?  This 
depends  on  2  main  factors; 

h   How   much  do  you 

operate? 

2.   Ratio  of  listen  time 

to  transmit  time. 

In  my  station,  I  find  that 
the  rig  is  turned  on  20  to  30 
hours  a  week*  Of  that  time, 
only  about  20%,  or  2  to  3 
hours,  is  actually  transmitting 
time.  This,  of  course,  is  far 
from  key-down  conditions.  In 
the  CW  mode,  maybe  50%  of 
the  time  is  actually  key 
down.  In  the  SSB  mode, 
probably  roughly  the  same 
percentage  exists.  Since  the 
Argonaut/linear  draws  abo'  : 
300  rnA  on  receive  and  about 
8  Amps  key  down,  we  can 
make  a  rough  estimate  of 
how  muth  power,  or  Amp- 
hours  (Ah),  are  actually  con- 
sumed. Using  somewhat 
worst-case  conditions,  we 
come  out  with: 
30  hours  x.3A"  9  Ah 


(50%  of  8  A  =  4  A} 
3  hours  x  4  A  = 


12  Ah 
21  Ah 


This  means  21  Amp-hours 
per  week  are  drawn  from  the 


storage  battery.  It  happens 
that  two  6-volt,  150-Ah  bat* 
teries  are  used  at  this  station, 
giving  12  volts  and  150  Ah 
each.  This  works  out  to  150 
Ah/21  Ah=  7.01,  or  about  7 
weeks  of  normal  operation 
with  no  charge  from  the  solar 
cells.  This  is  probably  too 
much  storage  capacity,  but 
the  two  6-volt  batteries  were 
obtained  almost  brand  new  at 
very  little  cost,  so  they  were 
placed  into  operation.  Be- 
sides, this  leaves  a  lot  of 
reserve  power  available  for 
contests  and/or  long  periods 
of  overcast  days. 

This  brings  us  to  the  stor- 
age system.  Although  the 
more  efficient  nicad  batteries 
can  be  used  for  storage,  they 
become  very  expensive  to  use 
at  this  power  level.  They  are, 
however,  ideal  for  small  QRP 
setups.  Thus,  lead-acid 
batteries  are  used  in  my  sys- 
tem. 

A  12-volt  lead-acid  battery 
(or  two  6-volt  batteries  in 
series)  should  be  charged  to 
around  14  to  15  volts. 

Now,  knowing  approxi- 
mately how  much  power  we 
are  going  to  extract  from  the 
system  and  at  what  voltage, 
we  can  make  a  pretty  good 
estimate  of  what  size  solar 
battery  is  required. 

Since  one  solar  cell  pro- 
duces between  .4  volts  and 
.55  volts  in  full  sunlight,  re- 
gardless of  rated  current  out- 
put,    let's     talk    about    the 
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Fig.  1.  6  V  to  12  V  switch  wiring.  All  wiring  is  #1 '0  or  larger. 


number  of  series-connected 
cells  we  need.  With  a  12-voit 
system  charging  at  1 5  votts 
and  each  solar  cell  generating 
.4  volts,  we  end  up  with  1 5/4, 
or  37  cefls  required.  Since 
price  breaks  exist  for  even 
dozens  of  cells  ordered,  36 
cells  would  be  adequate. 

We  are  just  about  done 
designing,  except  for  one  last 
little  bit  of  arithmetic  —  the 
current  rating  of  each  cell 
required  to  keep  the  storage 
battery  up  to  snuff.  We  can 
really  get  very  involved  here 
because  many,  many  variables 
exist.  Some  of  these  are  the 
season  of  the  year,  latitude, 
and  even,  to  some  very  slight 
degree,  temperature.  In 
keeping  with  our  rule-of- 
thumb  approach,  let's  keep  it 
simple  and  dive  in.  Using  my 
setup  again  as  an  example,  we 
found  that  21  Ah  per 
week  were  removed  from  the 
storage  battery.  So,  naturally, 
we've  got  to  replace  this 
amount  of  power  plus  some, 
due  to  the  lead-acid  battery 
being  less  than  100%  effi- 
cient   In   fact,   60%  to  75% 


efficiency  is  what  I  seem  to 
get.    So,    being  conservative, 
let's  use   60%,  which  means 
weil      lose     40%     in     the 
chemtcal-to-e  lee  trie  al   conver- 
sion processes  of  the  lead-acid 
battery.  Therefore,  21  Ah  x 
,4  *  8.4  Ah.  Then,  21  Ah  + 
8.4  Ah  =  29.4  Ah  per  week. 
Disregarding    the    periods  of 
overcast    days,    night,    dusk, 
and  dawn,  about  4  to  5  hours 
per  day  can  be  expected  to 
produce  the  rated  output  of 
our  solar  battery.  So  7  days 
per    week    x    4  hours   =   28 
hours  per  week  charging  time. 
At    29.4    Ah    per    week    re- 
quired,  this  means  we  finally 
end    up    with     28/29.4,    or 
about  1  Amp  rated  solar  cells. 
So   much   for  theory.  We 
can    get    quite    a    bit   more 
actual  charging  time  by  u-ing 
a    simple    technique*    During 
periods  of  low  solar  radiation 
(dawn,  overcast,  dusk,  etc.), 
the  solar  cell  output  voltage 
will    be  something  less  than 
the    storage   battery   voltage. 
This  means  no  current  wilt  be 
drawn,     and,    therefore,     no 
charging    takes   place.    If  we 


Solar  cell  array  mounted  on  the  roof.  The  dimensions  are  24' 
x  12*\  These  photos  show  my  original  32-cefl  system.  I  later 
added  four  more  cells  to  make  the  system  described  in  the 
texL 


Central  view  of  solar  cell  array. 
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Fig.  2  So/ar  c?//  enclosure.  The  four  horizontal  Ptexiglas  ™ 
strips  are  attached  to  the  mounting  board  with  wood  screws. 
Six  W* standoffs  secure  the  main  Plexigtas  cover*  Epoxy  glue  is 
used  to  bond  the  sides  and  back  of  the  main  cover. 


use  two  6-volt  batteries 
hooked  in  parallel,  the  solar 
cells  will  give  us  6  volts  or 
more,  much  more  of  the 
time,  than  1 2  volts,  So  in  my 
installation,  two  6-volt  bat- 
teries, hooked  up  with  a 
DPDT    switch,    as  shown   in 


Fig.  1,  are  used.  When  the  rig 
is  not  turned  an,  the  switch  is 
thrown  to  parallel.  This  en* 
ables  much  more  charge  to  be 
delivered  to  the  storage  bat- 
tery when  I'm  at  work  during 
the  day,  5  days  a  week.  Since 
most  hams  operate  by  night 


The  mult /'conductor  cable  hanging  from  the  left  of  the  solm 
cell  array  is  used  to  measure  individual  cell  output,  if  desired. 


and  work  by  dayP  except  for 
weekends,  this  scheme  should 
work  out  quite  well  for  most 
fellows.  So  well,  in  fact,  that 
at  this  QTH,  as  mentioned 
before,  500  mA  cells  are  used 
and  work  out  very  well  under 
the  operating  conditions  out- 
lined. 

Remember  that  solar  cells 
can  be  connected  in  series 
(for  more  voltage)  and  in 
parallel  (for  more  current), 
just  like  storage- type  batteries 
and  cells.  If  you  find  that 
because  of  lack  of  sunshine, 
or  because  more  current  is 
consumed  than  you  had 
planned,  your  storage  battery 
loses  more  power  than  is 
gained,  take  heart.  Another 
bank  of  like  cells  can  be 
added  at  any  lime,  doubling 
the  current  output.  Of 
course,  there's  always  the 
dastardly  unpure  approach  of 
occasionally  hooking  up  an  ac 
charger  to  take  up  the  slack, 
but,  to  me,  anyway,  it  seems 
better  to  limit  operating 
activity  than  to  give  in!  At 
this  station,  however,  this  has 
never  been  necessary. 

Another  gimmick  you  can 
use  to  squeeze  out  a  little 
more  juice  is  the  isolation 
diode.  This  is  required  to 
keep  the  storage  battery  from 
feeding  power  to  the  solar 
battery  during  times  when 
the  solar  battery's  voltage 
output  is  less  than  the  storage 
battery.  If  a  silicon  diode  is 
used,  ,6  to  J  volts  will  be  lost 
across  the  diode.  This  almost 
represents  2  solar  cells! 
Therefore,     a     germanium 


Solid  State  Sales 
P.O.  Box  74-A 
Somervitle  MA  02143 

Edmund  Scientific  Co, 
300  Edscorp  Building 
Barrington   NJ   08007 

John  Mestina 

P.O.  Box  62 

E.  Lynn  MA  01904 

Poly  Paks 
P.G.Box942-E 

Lynn  field  MA  0T940 

Table  I.  Distributors  of  solar 
cells. 

diode  is  used,  keeping  the  loss 
to  about  ,3  volts.  Actually,  I 
used  a  power  germanium 
transistor,  hooked  up  as  a 
diode,  with  a  heat  sink.  Just 
make  sure,  of  course,  that  the 
transistor  or  diode  is  capable 
of  handling  the  full  current 
and  voltage  output  of  the 
solar  cells. 

Ok,  now  we  have  our  cells 
selected,  bought,  and  hooked 
up  to  our  storage  battery  (at 

least  on  paper).  Although 
many  cells  have  a  clear 
weatherproof  finish  sprayed 
on,  we  still  really  need  to 
protect  them  in  some  kind  of 
transparent  enclosure.  Fig.  2 
shows  how  I  did  it-  As  long  as 
it's  really  weathertight,  just 
about  any  design  can  be  used. 
Some  manufacturers  even  sell 
complete  solar  batteries,  all 
enclosed  and  ready  to  hook 
up  to  your  storage  system. 
Building  your  own  will  save 
you  a  bit  of  money,  however. 

The  completed  unit  should 
be  mounted  facing  the  south, 
and    inclined    from   the  hori- 


Solar  cell  array,  front  view. 
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zontal  about  the  same 
number  of  degrees  as  your 
latitude.  This  dimension  Is  by 
no  means  critical;  10°  either 
way  has  only  a  slight  effect. 

You'll  probably  want  to 
monitor  voltage  and  current 
independently.  I  used  two 
very  cheap  3"  surplus  meters 
with  my  own  shunts  to  give 
me  500  m A  and  1 5  volts  full 
scale. 

Operation  of  the  system  is 
quite  easy  and  almost  main- 
tenance-free. When  using  the 
6/12-volt    system,    flip    the 


switch  each  night  to  series  to 
make  sure  the  batteries  are 
not  over  IS  volts,  as  this  will 
indicate  that  the  batteries  are 
overcharging.  This  condition 
will  shorten  the  life  of  the 
storage  battery.  Make  sure 
that  the  storage  battery  has 
plenty  of  water,  but  do  not 
overfill  it  If  you  have  a  long 
time  without  rain,  you  might 
want  to  spray  your  garden 
hose  up  on  the  surface  of  the 
enclosure  to  make  sure  it  is 
fairly  clean.  Also,  don't 
mount  the  storage  battery  in 


an  enclosed  areaf  as  hydrogen 
gas  is  given  off  and  this  gas  is 
very  explosive  (remember  the 
Hindertburg).  Since  heavy 
charges  and  discharges  do  not 
take  place,  not  much  gas  is 
given  off,  but  better  safe  than 
sorry! 

Apart  from  ecological  and 
disaster  communication  ad- 
vantages, when  I  mention 
that  I  am  running  a  com- 
pletely solar-powered  IQG- 
Watt  station  on  the  air,  the 
conversation  almost  never 
dies   with   a  weather  report! 


Opinions  range  from  pessi- 
mism to  euphoria  to  disbelief, 
but  there  are  always 
opinions! 

Lastly,  watch  out  for  the 
solar  power  "bug/*  Several 
pessimistic  hams  who  have 
seen  the  setup  have  found 
themselves  caught  up  with 
the  same  strange  fascination  I 
have  —  watching  the  cur- 
rent meter  wave  up  and  down 
as  the  sun  passes  behind  and 
out  of  cloud  banks.  Whoever 
thought  a  power  supply  could 
be  fun?  ■ 


Social  E/ents 
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tecia.  Over  2000  attended  tan  year. 
For  information  and  table  reservation, 
contact  Bro  Gerald  MaJseed  W3WVC 
at  the  school  or  call  (301 ) -825-4266. 

COLUMBUS  GA 
APR  8-3 

The  Columbus  Amateur  Radio  Ckib 
will  hold  its  annual  hamfest  on  April 
8-9,  1978.  at  the  Columbus  Municipal 
Auditorium  at  the  fairgrounds. 
Spacious,  air-conditioned  exhibit  area, 
prizes,  flea  market,  Saturday  night 
banquet,  FCC  exams,  and  a  luncheon 
will  be  featured.  For  further  informa- 
tion, please  contact  Eddie  Kosobucki 
K4JNL,  5525  Perry  Ave.,  Columbus 
GA  31904. 

madison  wr 

APR  9 

The  Madison  Area  Repeater  Asso- 
ciation's 6th  annual  swapfest  will  be 
held,  rain  or  shine,  on  Sunday,  April 
9,  1978,  at  the  Dane  County  Expo 
Center  Youth  Building,  Madison  WL 
Electronic  equipment  and  compo- 
nents for  hams,  computer  hobbyists, 
and  experimenters,  Delicious  food, 
free  movies*  arts  and  crafts  —  Bring 
the  whole  family  for  delicious  food 
and  entertain  men  l  Tickets  are  S1.5Q 
in  advance,  $2.00  at  the  door.  Tables 
are  S2.Q0  in  advance,  S3. 00  at  the 
door.  Excellent  overnight  camping 
accommodations.  Make  check  of 
money  order  payable  to  MARA,  Box 
3403,  Madison  Wl  53704,  Reserva- 
tions must  be  in  by  April  1,  1978. 

NEWINGTONCT 
APR  9 
The  Pioneer  Valley  Repeater  Asso- 
ciation (PVR A)  flea  market  and 
auction  will  be  held  on  Sunday,  April 
9,  1978,  from  10<OO  am  to  5:00  pm 
at  Newington  High  School,  Willard 
St.,  Newington  CT*  Setup  time  starts 
at  9:00  am.  This  is  an  event  for 
everyone.  There  will  be  planned 
family  activities,  food  available,  and 
free   perking.    The    ftea    market  and 


auction  wilt  run  simultaneously  in 
separate  rooms.  The  auction  will  be 
held  at  regular  posted  intervals,  with 
all  items  to  be  sold  at  each  time  slot 
on  display  before  each  auction,  The 
ARRL  Club  and  Training  Department 
will  have  a  Novice  information  booth 
to  answer  questions  and  provide 
League  information,  A  guided  tour  of 
the  League's  new  headquarters  build- 
ing will  start  at  2:00  pm.  Those 
planning  to  take  this  tour  should  drop 
Arnie  K1NFE  a  note  indicating  how 
many  will  be  in  their  party.  Talk- in 
will  be  on  19/79,  04/64  and  52 
simple*.  Admission  will  be  Si  .00, 
tables  $5.00,  and  auction  commission 
10%.  For  additional  information  and 
guaranteed  flea  market  space,  contact: 
Arnie  DePascal  K1NFE,  20  Iowa  PL, 
Bristol  CT  06010, 

ROCHESTER  MN 
APR  15 
The  Rochester  Repeater  Society 
will  hold  its  hamfest  on  April  15, 
1978,  at  Si.  John's  Grace  School,  420 
West  Center  Street,  Rochester,  Min- 
nesota. Doors  open  at  9:00  am.  Door 
prize  donations  Si. 00;  admission 
S1.00;  children  under  12  free;  $2.50 
for  tables,  Plenty  of  parking  available. 
Tallin  on  146.22/82  WR0AFT  and 
52.  Take  I  90  to  Rl  52  or  Rt.  63  and 
go  north.  For  advance  ticket  sales  and 
information,  contact  Joe  Fishburn 
K0TS.  2514  4th  Avenue,  N.W., 
Rochester,  Minn.  55901, 
( 507  \  268-2676,  or  Gary  Sharp 
WD8AMA,  1610  34th  St.f  N+WV, 
Rochester,  Minn.,  (507} -282- 51 19. 

MOBILE  AL 
APR  15^16 

The  Mobile  Amateur  Radio  Club 
will  hold  its  annual  hamfest  and 
computerfest  at  the  University  of 
South  Alabama  in  Mobile  AL  on 
Saturday  and  Sunday,  April  15  and 
16,  197E  Swap  and  shop  indoors 
both  days  from  9  am  'til  5  pm+ 
Activities  for  the  ladies  and  children. 
Campsites  are  available.  Over  2000  are 
expected  for  the  biggest  test  on  the 
Gulf    Coast.    For   more   information, 


contact:    Ed    Coker    WA4VPI,    7650 
Ashley  Court,  Mobile  AL  36619. 

POMONA  NJ 
APR  16 

The  Shore  Points  Amateur  Radio 
Club  will  hold  its  first  annual  hamfest 
on  Sunday,  April  16,  1978,  at  Stock- 
ton State  College,  Pomona  NJ.  It  will 
be  from  9  am  to  4  pm,  rain  or  shine 
(sellers  come  at  7  am).  There  will  be 
more  than  200  indoor  table  spaces  fS4 
each}  and  400  tail  gating  spaces  fS2 
eachL  an  auction  at  3  pm,  food, 
a  picnic  area,  and  seating.  Free  park 
ing  for  1000  cars  and  spotless  rest 
room  facilities.  The  many  great  prizes 
will  include  a  Wilson  HT  as  the  grand 
prize  and  lots  more.  There  will  also  be 
new  gear  from  professional  dealers. 
Registration  is  $1.50  at  the  gats, 
$1,00  in  advance.  Children  under  12 
free.  Make  advance  checks  payable  to 
SPARC.  Advance  sales  space  registra- 
tion for  indoor  area  only.  Talk-in  on 
1 46.34/94  WR2AFL/SPARC,  146.52 
WA2ESD,  For  information  and  tick- 
ets, write  SPARC,  P.O.  Box  142, 
Absecon  NJ  08201  or  phone 
(609J-64 1-8795. 

MONTGOMERY  AL 
APR  22 

The  Alabama  Forestry  Festival  will 
be  held  April  22,  1978.  The  Twin 
Sase  Amateur  Radio  Club  station 
WA4PRY  will  be  operating  on  site  in 
conjunction  with  the  Alabama  For- 
estry Festival  at  the  State  Fair 
Grounds,  Montgomery,  Alabama.  Any 
ARS  completing  a  two-way  contact 
will  receive  a  special  certificate  in 
exchange  for  a  QSL  card  and  SASE. 
Operations  will  be  conducted  from 
1600  hours  to  2300  hours  UTC  on 
frequencies  14.300  MHz  and  3.950 
MHz  normal  SSB;  slow  CW  (5  to  10 
wpmj  on  7.126  MHz  during  even 
hours  UTC  and  21.150  MHz  during 
odd  hours  UTC.  QRM  frequency  ad- 
justments will  be  up  band.  For  more 
Information,  contact  Bruce  W.  Mertz 
WA8K1H/4,  President,  Twin  Base 
Amateur  Radio  Club,  CMR  Box  9748, 
Gunter  AFSAL36114. 

GRIFFITH  IN 
APR  22 

On  April  22.  1978,  the  Lake 
County  Amateur  Radio  Club  will  hold 


its  Silver  Anniversary/ Herbert  S,  Brier 
Memorial  Banquet  at  the  Griffith 
Knights  of  Columbus  Hallr  1400  S, 
Broad  St„  Griffith  IN. 

The  evening  begins  at  6:00  with  a 
cocktail  hour,  followed  by  a  delicious 
family-style  "all  you  can  eat"  dinner. 

Guest  speakers  will  be  the  Central 
Division  director  of  the  ARRL,  Mr. 
Don  Miller,  and  Chicagoland's  famous 
radio  personality,  Mr.  Clark  Weber 
W9FFM/WIND. 

The  door  prize  list  will  feature  a 
Wilson  Mark  II  2m  hand-held  trans- 
ceiver, calculators*  and  gifts  for  the 
entire  family.  Special  awards  and  the 
"Ham  of  the  Year"  award  will  also  be 
presented  Two  hours  of  dancing  to 
music  as  you  like  it  will  conclude  the 
evening's  entertainment. 

Tickets  are  $8,00  each  in  advance 
—  no  door  purchases.  Make  check 
payable  to  LCARC.  Write  to  Joel  G. 
lacono  WA9DJP;  634  Osage  Dr.,  Dyer 
IN  46311. 

SULLIVAN  IL 
APR  23 

The  Moultrie  Amateur  Radio 
Klub's  17th  annual  hamfest  will  be 
held  on  Sunday,  April  23,  1978,  at 
Wyman  Park,  Sullivan  IL.  There  will 
be  a  heated  indoor  and  outdoor  flea 
market  at  no  charge  to  vendors.  For 
information,  writer  Box  327,  Mattoon 
IL  61938.  Talk-in  on  146,94. 

DAYTON  OH 
APR  28 

The  9th  Annua*  f  M  B'A'S'H  will 
be  held  on  the  Friday  night  of  the 
Dayton  Hamvention,  April  28,  1978, 
at  the  Dayton  Bittmore  Towers  Hotel, 
Main  at  First  Streets,  from  8  pm  until 
midnight  Admission  is  free  to  all 
hams  and  their  friends.  Sandwiches, 
beverages,  snacks,  and  COD  bar  will 
be  available.  A  live  floor  show  will  be 
presented  by  TV  personality  Rob 
Reider  WA8GFF  and  his  group,  A 
fabulous  prize  drawing  featuring  a 
complete  Drake  U\A3P  including  144, 
220,  and  440  MHz  synthesized  mod 
ules,  power  supply,  encoder  mike  and 
antenna,  plus  many  other  prizes  will 
be  held.  Winner  of  the  first  prize  need 
not  be  present.  For  further  informa- 
tion, contact:  Miami  Valley  FM  Assn., 

Continued  on  page  16? 
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BUI  Ho  slang  W7JSW 
862d  E;  Clarendon 
Scottsdale  AZ  8525 L 


Cheaper 


Chip 


ntil    Intersil   joined  the 
ranks   of    IC  manufac- 
turers    producing     touch- 
tone™     encoder    integrated 
circuits,  most  of  my  experi- 
ence    had     been     with     the 
Motorola   IC  which  uses  a  1 
MHz    crystal    and    normally 
sells  in  the  $8  to  $10  price 
bracket.     When     Intersil 
entered  the  market,  1  imme- 
diately became  interested  in 
the     Intersil     chip,     t     had 
learned  that  it  was  selling  for 
about     $2     less     than     the 
Motorola  and   that  it  used  a 
3,58  MHz  color  TV  crystal, 
which  is  about  a  dollar  less 
than  the  1  MHz  variety. 

Intersil  is  making  two  ver- 
sions of  the  IC  -  the 
ICM7206  and  the  ICM7206A, 
Most  of  us  who  are  using 
readily  available  switches 
such  as  Chomerics  or  Bowmar 
will  want  the  7206A,  since 
that  matches  their  type  of 
switch  contacts* 


Circuits 

I  will  only  go  into  device 
operation  in  the  barest  detail, 
since  I'm  not  an  IC  engineer, 
and  it's  the  end  result  that 
counts  anyway.  The  device 
requires  one  switch  closure 
each  for  a  row  and  a  column 
to  generate  a  digit  tone.  The 
switch  closure  is  to  the  plus 
supply  tine,  The  chip  requires 
a  3.58  MHz  crystal,  which  is 
readily  available  at  most 
supply  houses.  The  only 
other  basic  components  re* 
quired  are  two  capacitors  to 
fitter  the  high  and  low  group 
tones  and  reduce  harmonic 
distortion. 

The  basic  circuit  is  shown 
in  Fig.  1.  I  have  shown  pin  16 
connected  to  diodes  going  to 
the  column  inputs.  This  is  to 
conserve   power   drain  when 
not  sending  tones.  In  many 
applications,   this  would  not 
be     necessary;     the     device 
would  be  connected  directly 
to  the  supply,  and  the  diodes 
would    be   eliminated,    Also, 
the   78LQ5    regulator   is  op- 
tional, but,  if  it's  not  used,  a 
zener    should    be   placed    in 
series    to    keep    the    voltage 
across  the  IC  to  less  than  six 
volts.  There  is  not  really  any 
more   to  say,   except  to  re- 
mind  those  of  you  used  to 
working  with  the  14410  that 
the  7206A  switch  common  is 
the  plus  supply  instead  of  the 
minus  (ground)  side* 

I   also   wanted  a  portable 
lone  generator  so  that  1  could 
control  my  repeater  from  my 
office,  which  does  not  have 
touchtonc  phones.  With  this 
in  mind  and  an  MC1306P  in 
hand,  I  built  an  audio  ampli- 
fier   out    of    the    Motorola 
Linear  Handbook,  The  circuit 
is  shown  in   Fig,   2*  You  re- 
member  that  I  said  I  wanted 
this  portable.  I  wanted  to  put 
a  nine-volt  transistor  battery 
in  it  and  not  need  an  on/off 
switch.   The   diodes    I    men- 
tioned earlier  will  take  care  of 
turning  the  device  on,  but  I 
still  had  to  turn  on  the  audio 
amplifier. 

Intersil  helped  solve  the 
problem  by  providing  a  pin 
out,    which    they   call    Mdis- 
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F/jp,  /,  Schematic  diagram  of  the  basic  tone  encoder.  None  of 
the  parts  are  critical,  and  the  .22  uF at  the  input  of  the  78 LOS 
could  probably  be  left  off  if  space  is  a  problem.  Pin  7  is  a 
switch  output,  which  Intersil  calls  "disable";  it  can  be  used  for 
turning  on  an  audio  amplifier.  *ff  a  couple  mA  of  standby 
current  can  be  tolerated  and  battery  operation  is  not  required, 
the  diodes  can  be  eliminated  and  pin  16  connected  to  +5. 


■*- 


Fig.  2,  Schematic  diagram  of  the  audio  amplifier.  If  this 
current  is  to  be  connected  to  the  circuit  of  Fig.  lf  leave  out 
the  ,  /  uF  coupling  capacitor. 


able/'  This  pin  goes  from 
ground  to  plus  supply  voltage 
when  any  of  the  keyswitches 
are  closed.  Therefore,  1  just 
used  that  pin  to  turn  on  a 
transistor  which  grounds  ihe 
audio  amplifier.  Notice  thai  I 
have  called  out  an  MP5-A13 
transistor  for  that  switch.  I 
did  that  since  it  is  very  high 
gain  and  it  doesn't  take  much 


current  to  turn  it  on, 

I  built  up  an  encoder  with 
this  circuit  and  enclosed  it  in 
a  box  with  a  Drgitran  key- 
switch. 

Construction 

The  circuit  is  so  simple 
that  point-to-point  wiring  is 
easy  to  do.  I  do  like  circuit 
board  construction,  however, 


so  I  am  preparing  two  dif- 
ferent printed  circuit  boards. 
One  will  be  about  14  inch 
wide  and  214  inches  long  to 
fit  in  hand  transceivers.  The 
other  board,  about  2"  x  3,r, 
will  contain  the  encoder  plus 
audio  amplifier.  These  boards 
will  be  available  from  CON- 
TACT Electronic  Research 
and  Development,  35  W,  Fair- 
mont Dr.,  Tempe,  Arizona 
85281,  Since  we  don't  have 


the  boards  in  production  as 
of  writing  time,  you  wifl  have 
to  write  for  prices. 

Also,  at  the  time  I  wrote 
this,  it  took  me  about  two 
weeks  to  get  the  7 206 A  from 
the  manufacturer.  If  I  haven't 
seen  any  of  the  usual  adver- 
sers listing  it  by  the  time 
this  gets  into  print,  I  will  try 
to  get  some  and  have  them  on 
hand  to  sell  along  with  the 
boards.  ■ 
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DEAL£1 

Buy  a  Yaesu  FT-301  (dial)  for  only  $769.00 
and  you  get  a  FP  301  AC  Power  Supply  and 
a  CW  Filter  absolutely  FREE. Total  Value  $966.00 

SAVE  S197.00 

DEAL  =2 

Buy  a  Yaesu  FT  301d  (digital)  for  only  $935.00 
and  you  get  a  FP  301  AC  Power  Supply  and  a 
CW  Filter  absolutely  FREE.  Total  Value  $1 132.00 

SAVE  S197.00 
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Yaesu 

Drake 

Hy-Gain 

ICOAA 

Ten -Tec 

Dentron 

Swan 

Tempo 

Wilson 

Midland 

Bearcat 

CDE  Rotors 

ETO  Alpha 


master  charge 


Communications  Center 


The  Radio  Store 


443  N.  48th,  Lincoln,  Nebraska  68504 


In  Nebraska  Call  (402)466-8402 
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Karl  T.  Thurber,  Jr.  WSFX/4 
233  Newcastle  Lane 
Mon tgomery  AL  36 H  7 


The  Go  Pro 
HT  Mod 


adding  a  telephone  handset 

to  your  HT 


For  most  amateur  appli- 
cations, the  standard 
mobile  mike  and  speaker 
combination  is  almost  idea!, 
with  one  possible  drawback 
being  the  fact  that  one  hand 
is  always  required  to  hold  the 
microphone  and  operate  the 
push-to-talk  switch. 

Occasionally,  however,  the 
telephone  handset  would  be 
the  p  referred  instrument! 
offering  some  degree  of  pri- 
vacy, and,  for  those  inter- 
ested in  *  Image,"  the  handset 


is  rather  impressive  and 
readily  identifiable  as  a  bona 
fide  two-way  radio-telephone 
installation  —  assuming  such 
identification  is  desirable. 
The  telephone-type  mike- 
and-speaker  handset  can  help 
to  eliminate  background 
noise  on  transmission  and 
allows  reception  of  messages 
clearly  and  privately,  even  in 
high-noise  locations. 

The  earpiece  or  ''receiver/' 
in  telephone  company  jargon, 
is  designed  for  low-impedance 


applications  and  will  usually 
work  quite  well  with  most 
hand-held  or  mobile  trans- 
ceivers without  modification. 
However,  the  carbon  element 
generally  used  in  the  mouth- 
piece or  "transmitter"  unit  is 
incompatible  with  the 
low-impedance  dynamic  mike 
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Fig.  7.  Modified  handset  (Western  Electric  #G3A4W  or 
something  similar).  *  Added  parts.  The  carbon  element  is 
discarded.  The  dynamic  mike  element  is  Radio  Shack 
#270-093  —  600  fi  nominal  impedance. 


TOP  VIEW  OF  $^PIH  SPECIAL  PLUG. 

LOOKING   DOWN   TOWARD   TOP  OF   H-T. 


Fig.  2  Wilson  HT  accessory 
plug.  (For  proper  pin  connec- 
tions on  your  transceiver, 
check  the  instruction  manual 
and  schematic  diagram.) 


input  found  in  the  vast  major- 
ity of  contemporary  solid 
state  equipment  Specially- 
manufactured  handsets, 
designed  for  CB  and  amateur 
use  alike,  are  available  but 
expensive,  running  $40-50 
and  more. 

The  typical  telephone-type 
handset  can  be  readily 
adapted  to  amateur  use  by 
replacing  the  carbon  element 
with  a  low-impedance  re- 
placement-type dynamic 
microphone  element  and 
installing  a  miniature,  mo- 
men  tar  y-on  SPST  push- 
button PTT  (push-to-talk) 
switch  in  the  handset,  as 
shown  in  Fig,  1, 

On  the  surplus  market,  I 
found  a  new  Western  Electric 
#G3A4W  handset  for  $3, 
though  I  could  have  used  any 
similar  unit,  A  Radio  Shack 
#270-093  dynamic  mike  ele- 
ment, having  a  nominal  im- 
pedance of  600  Ohms  and  an 
output  level  of  -65  dB,  was 
easily  installed  by  drilling  out 
a  5/8"*diameter  hole  in  the 
plastic  mouthpiece,  fitting  a 
large  rubber  grommet  into 
the  hole,  and  inserting  the 
mike  element  into  the  grom- 
met from  the  inside.  1  epox- 
ied  the  grommet  and  mike 
element  firmly  into  place. 

The  handset  must  be  re- 
wired. Of  the  four  coiled-cord 
wires  coming  from  the  hand- 
set, one  is  selected  as  ground 
or  common  and  is  connected 
to  the  mike  and  receiver 
element  as  ground.  A  second 
lead  is  connected  to  the  ear- 


PTT   * 


MIC 


Fig,  3.  IC-22S  mike  plug. 
(For  proper  pin  connections 
on  your  transceiver,  check 
the  instruction  manual  and 
schematic  diagram.)  *Pin  3  is 
presently  unused.  Run  wire 
from  pin  3  to  the  "hot" 
audio  lead  on  the  external 
speaker  jack  on  the  rear 
apron  of  the  IC-225.  (The 
speaker  audio  can  be  muted  if 
a  miniature  phone  plug  is 
inserted*) 
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phone  "hot"  terminal,  A 
third  lead  is  connected, 
through  a  series  resistor,  to 
the  mike  "hot"  terminal.  The 
fourth  lead  becomes  the  PTT 
bus. 

A  miniature,  momentary- 
onf  normally-open  push- 
button switch  is  mounted  be- 
hind the  mike  element,  a  J4" 
hole  being  drilled  into  the 
back  of  the  mouthpiece  cav- 
ity, as  shown  in  ihe  photo. 
For  most  transceivers  which 
simply  ground  the  PTT  line 
for  transmit,  the  switch 
should  be  connected  between 
the  eoiled-cord  "hot"  PTT 
lead  and  ground.  No  hum  or 
interaction  problems  have 
been  encountered  despite  the 
fact  that  the  coil  is 
unshielded,  due  primarily  to 
the  low  impedances  involved 
and  the  fact  that,  during 
transmit,  two  of  the  four 
wires  in  the  cable  are  at 
ground  potential,  forming  a 
shield  of  sorts  around  the 
mike  lead.  Of  course,  a 
shielded  cable  (3  conductor 
plus  the  shield)  could  be 
used,  if  one  is  available  or  if 
hum  and  noise  pick-up  prove 
to  be  a  problem* 

Initial  on-the-air  checks 
indicated  that  the  audio  was 
somewhat  bassy  and  muffled, 
apparently  the  result  of  a 
slight  impedance  mismatch 
between  the  600-Ohm  micro- 
phone element  and  the 
2000Ohm  mike  impedance 
of  the  Wilson  HT.  A  little 
experimentation  resulted  in 
the  addition  of  the 
1200-Ohm,  Vi-Watt  resistor  in 
series  with  the  mike  element. 
Use  of  the  series  resistor 
removed  most  of  the  bassy 
quality  of  the  audio  when 
using  the  handset.  The  exact 
value  of  resistance  to  use  in 
any  particular  installation  will 
depend  on  the  mike  input 
impedance  you're  trying  to 
match  and  will  have  to  be 
determined  by  trial.  If  the 
mismatch  isn't  too  great,  the 
resistor  may  be  eliminated 
altogether.  And,  although  I 
have  not  used  the  handset 
with  a  high-impedance  input 
transceiver  (such  as  the  Heath 
HW-202  or  HW-2036),  it 
probably    could   be   adapted 


for  use  by  mounting  a  sub- 
miniature  low-to-high  imped- 
ance matching  transformer  of 
the  type  sold  by  Lafayette 
Radio  and  Radio  Shack  in  the 
mouthpiece  cavity  (yes, 
there's  enough  room,  provid- 
ing an  ultras  mall  transformer 
is  used!).  No  adjustment  of 
the  deviation  on  the  Wilson 
was  required,  though  devia- 
tion might  have  to  be 
touched  up  when  used  with 
some  transceivers. 

The  type  of  connector  or 
connectors  used  at  the  other 
end  of  the  coiled  cord  will,  of 
course,  depend  on  the  type  of 
transceiver  used  and  its  mike 
jack  pin  wiring.  Fig,  2  shows 
the  pin  connections  for  use 
with  the  Wilson  1402SM 
Han  die- Talkie,  which  was  the 
unit  I  used.  Fig.  2  shows 
typical  connections  for  use 
with  the  Icom  22S  or  similar 
transceiver  using  the  standard 
CB-type  four-pin  mike  con- 
nector. For  proper  pin  con- 
nections on  your  transceiver, 
check  the  instruction  manual 
and  schematic  diagram  pro- 
vided with  the  unit.  Addition 
of  a  hang-up  bracket,  which 
came  off  an  old  junk  box 
mike,  to  the  handset  com- 
pletes construction, 

I  have  modified  my  Wilson 
HT  to  include  a  miniature 
closed-circuit  phone  jack  for 
external  headphones  and/or 
speaker.  The  phone  jack  is 
wired  such  that  installing  a 
dummy  miniature  phone  plug 
into  the  jack  disables  the 
internal  speaker  so  that  audio 
is  routed  exclusively  to  the 
handset,  affording  private 
listening,  particularly  handy 
in  the  high-noise  areas  likely 
to  be  encountered  when  using 
the  HT,  In  the  case  of  the 
Icom,  to  avoid  extensive 
internal  transceiver  rewiring, 
the  unused  pin  on  the  front 
panel  microphone  jack  is  con- 
nected to  the  rear  panel 
external  speaker  jack  to  route 
receiver  audio  to  the  handset, 
as  shown  in  Fig,  3.  Inserting 
the  miniature  phone  plug  into 
the  auxiliary  speaker  jack  dis- 
ables the  Icom's  internal 
speaker. 

One  precaution:  As  the 
mike  element  is  exposed,  care 


should  be  taken  to  prevent 
foreign  particles  (dirt,  dust, 
etc*)  from  getting  into  it.  If 
desired,  a  small  piece  of  fine 
speaker  grille  cloth  can  be 
cemented  over  the  element  to 
protect  it 

On-the-air     results     have 
been    gratifying,    particularly 


considering  the  very  low  cost 
of  modifying  the  handset 
when  compared  with  the  cost 
of  a  similar  commercially- 
available  unit  and  the  mini- 
mum of  transceiver  modifi- 
cation required,  Construction 
cost  is  less  than  $8,  plus  the 
cost  of  the  mike  connector.  ■ 
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Douglas  £.  Marquardt   WB2AWG 
294  Larch  Avenue 
Bogota  N J  07603 


A  2m  Antenna 
For  The  Perfectionist 


with  considerable  details 


Having  recently  received 
my  Technician  license, 
I  started  my  ham  station  with 
a  2  meicr  Heaihkit  202  trans- 
ceiver, I  decided  to  build  my 
own  aerial  and,  after  compar- 
ing the  many  different  2  me- 
ter aerial  desigrt,  settled  for 
the  vertical  5/  8-wave  length 
ground  plane  antenna.  This 
setup  gives  a  power  gain  of 
almost  3  dB,  as  opposed  to 
the  1/4- wavelength  vertical, 
and  is  easy  to  construct, 
allowing  omn  i  di  rectional 
cc  n  muni  cation. 

Many  articles  have  been 
published  in  amateur  journals 
on  antenna  construction,  but 
many    just  supply  cookbook 


19  1/4  m. 
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construction  recipes,  often 
without  telling  you  how  the 
various  measurements  of 
wire,  etc.r  were  obtained. 
Furthermore,  you  are  at  the 
mercy  of  the  author's  parts 
list.  Because  of  this,  I  de- 
signed my  own  5/8  antenna 
ind,  through  the  equations 
presented  here,  modified  my 
construction  to  go  with  the 
materials  I  had  on  hand.  You, 
too,  can  build  this  (design  it) 
around  your  junk  box,  modi- 
fying things  to  suit  your  own 
list  of  materials  for  construc- 
tion. 

Where  the  Numbers  Come 
From 

Since  1/2  A  ^  468/f MHz,1 
by  simple  ratios,  5/8  X  = 
585/fMHz.  For  147  MHz,  A  = 
3.979  ft-  or  47 .75  in.  This  is 
the  vertical  radiator  length. 

The  ground  plane  reflec- 
tors are  1/4  X  at  the  lowest 
frequency.1  Since  1/4  X  = 
234/fMHzf  for  147  MHz,  1/4 
X=  1.5918  ft  or  19 J  in.  This 
is  the  horizontal  reflector 
length. 

Since  we  are  matching  the 


antenna  to  an  RG-58/U  coax- 
ial cable  (transmission  line), 
we  need  a  loading  coil  to 
match  this  impedance  (ap- 
proximately 52U).Then  Xl 
=  520,  or,  at147MHzlXL  = 
2*r  (fMHz)(L)  =  52£2;  L  = 
52fi/27r  (147  MHz)  =  .05629 


uH.  Note:  Make  the  coil  in- 
ductance .06  uH  to  low  for 
trimming. 

Using  the  equation  for  a 
free-air  solenoid  coil,  L  =  a^ 
n2/9a  *  10b,  where  a  =  coil 
radius  in.,  b  =  coil  length  in., 
n  =  coil  tums/b.  Solving  for 
n:  n  -  %/  L(9a  +  10b)/a2, 

Here  is  where  one  can 
modify  the  coil  to  any  de- 
sired specification.  Since  I 
had  a  luclte  rod  of  a  =  .75  in, 
and  b  -  2  in,,  my  design 
proceeded  with  n  being  calcu- 
lated to  equal  2.25  turns/2  in. 
Again ,  for  adjustment  and 
trimming,  I  made  n  =  2,5 
turns/2  in.  and  picked  #14 
AWG  enameled  copper  wire 
for  the  coil,  although  almost 
any  large  gauge  wire  will  do 
(  0-15  AWG). 

My  design  followed  that 
shown  in  Fig.  1 .  Construction 
is  not  critical,  since  final  trim- 
ming gives  the  lowest  swr. 
Incidentally,  adjustment  of 
the  coil  will  compensate  for 
slight  variations  in  the  radia- 
tor length,  but  don't  exceed 
the  calculated  maximum 
value. 

Construction 

Since  construction  is  not 
critical,  parts  are  either  your 
own  junk-box  variety  or 
those  listed  in  the  parts  list. 

The    construction    of   the 
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antenna  is  shown  in  Figj.  2 
and  3.  Details  of  the  con- 
struction will  not  be  given 
here,  since  construction  al- 
ways depends  on  materials  on 
hand  and  the  Ingenuity  of  the 
person  doing  the  building. 
However,  complete  details  of 
this  construction  and  parts 
availability  will  be  gladly  fur- 
nished on  request. 

Tuning 

I  used  a  Ctegg  FM-DX  2m 
transceiver  for  final  tuning 
and  a  Heathkit  HW-2102 
VHF  wattmeter  to  adjust  the 
antenna  to  the  lowest  swr. 
Tuning  was  accomplished  by 
adjusting  the  spacing  between 
the  coil  windings  until  an  swr 
of  about  1  :1  was  obtained.  In 
some  cases,  1/2  to  1  turn  of 
the  coil  wire  may  be  needed 
to  be  added  or  subtracted 
from  the  original  coil  winding 
to  achieve  the  lowest  possible 
swr. 

In  a  ground  plane  installa- 
tion, the  position  of  the  re- 
flectors will  affect  the  swr 
obtained.  Therefore,  if  neces- 


sary, the  reflectors  may  be 
bent  down  at  about  a  45° 
angle  and  slowly  moved  up- 
ward to  again  obtain  the 
lowest   swr   reading  possible. 

Final  Comments 

In  my  construction,  it 
turned  out  to  be  unnecessary 
to  bend  the  reflectors  down 
on  an  angle.  Also,  a  clear 
dope  was  used  to  seal  the 
coils  in  place,  once  they  were 

adjusted  for  the  lowest  swr 
reading. 

As  I  originally  stated,  the 
main  purpose  of  this  article 
was  to  show  you  where  some 
of  the  numbers  came  from  in 
the  design  of  a  5/8-wave- 
length  antenna.  Thus,  this 
allows  you  the  freedom  to 
modify  the  design  to  the  ma- 
terials you  have  at  hand.  ■ 
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Parts  List 

1        47"  Stainless  steel  rod  for  the  vertical  radiator  (or  ^"-diameter 

aluminum  rod) 
4       191/*"4ong  x  V -diameter  aluminum  rods  for  the  reflectors 
1        4"  x  4"  x  1  IB"  base  plate  of  aluminum 
1        1 V -diameter  x  4'Mong  rod  of  luciie  (or  equivalent  ) 

?£l  4  AWG  copper  enameled  wire 
1        female  SO-239  coaxial  connector 

assorted  se IF- tapping  screws 
1        5"  x  1"  x  1/8"  aluminum  support  bracket 
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Joseph  Verzi,  Jr.  W4RYO 

Box  102 

Brueetown    VA  22622 


Are  You 
Afraid  To  Build? 


how  to  get  organized . . 

and  started 


Whatever  the  experi- 
menter looks  for  to- 
day, it  will  involve  electrical 
hookups  in  most  designs. 

The  best  way  to  start  on 
constructing  new  circuits  is  to 
be  organized,  You'll  save  time 
and  be  ready  for  any  testing, 
data  gathering,  and  diagram- 
ing you  need  to  do  for  your 
own  record.  Breadboards  can 
also  add  to  efficiency.  They 
are  not  new,  but  they  still  are 
useful  as  hookups  and  circuit 
test  boards. 

Hunting  for  parts  is  time- 
consuming,  if  they  are  lo- 
cated in  a  full  junk  box  or 
just  lying  somewhere  around 
the  station.  So,  first,  your 
junk  box  system  should  be 
improved.  Look  around  for 
another  location  for  storing 
electronic  parts,  so  they  can 


be  found  just  like  in  a  small 
stockroom.  One  way  to  do 
this  is  to  obtain  a  dresser  with 
five  drawers  to  use  for  stor- 
age* It  does  not  have  to  be 
extremely  large  —say,  about 
23"-x40"  x  13", 

Remove  the  top  four 
drawers.  The  spaces  can  be 
made  into  shelves  by  putting 
plywood  boards  in  on  the 
drawer  runners.  Glue  the  run- 
ners when  you  put  in  the 
shelves,  or  drive  two  small 
finishing  nails  horizontally 
through  the  cabinet  into  the 
shelf  edges  on  each  side.  Put 
this  "stockroom**  in  a  conve- 
nient place  near  your  bench, 
next  to  a  window,  or  angled 
in  a  corner,  for  example- 
Dump  the  contents  of 
your  junk  box  on  your  bench 
and  sort  out  all   the  panels, 
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chassis,  transformers,  sheet 
metal,  wires,  and  huge  bolts. 
Put  those  large  items  back  in 
the  junk  box. 

Obtain  fifteen  plastic  food 
boxes,  a  pint  or  larger,  de- 
pending on  your  estimate  of 
the  volume  of  resistors,  etc., 
that  you  will  have.  Put  the 
boxes  on  the  cabinet  top,  and 
throw  the  tops  into  the  junk 
box. 

Here  is  one  way  to  sort  the 
electronic  parts  and  hard- 
ware. First,  save  all  those 
magnets  from  discarded  loud- 
speakers and  TV  sets  to  hold 
up  orbit  charts,  frequency 
lists,  etc.,  on  a  magnetic 
sheet-metal  bulletin  board. 
The  radio  parts  can  be  rinsed 
off  with  warm  water  to  re- 
move dust  and  then  air  dried. 
Pick  out  all  the  tuning  capaci- 
tors and  put  them  in  a  box 
for  storage  elsewhere*  Tubes 
should  be  in  their  own  card- 
board box,  in  their  own  loca- 
tion, and  a  reference  on-hand 
list  should  be  made.  Other 
parts  not  mentioned  are 
stored  the  same  way. 

There  should  be  a  plastic 


box  for  each  of  the  follow- 
ing; small  resistors;  large  resis- 
tors; fixed  condensers  and 
trimmers;  coupling  coils,  tran- 
sistors, and  printed  circuits; 
nuts;  short  machine  screws 
and  sheet-metal  screws;  long 
wood  and  sheet-metal  screws; 
large  sheet-metal  screws; 
stainless  and  hardened  "cof- 
fee pot"  machine  screws;  as- 
sorted bolt  washers;  small  star 
and  copper  washers;  springs; 
insulated  washers,  grommets, 
rings,  and  grid  and  plate  caps; 
pilot  bulbs,  switches,  snaps, 
plugs,  and  jacks;  variable  re- 
sistors; and  knobs.  Coin 
boxes  to  contain  the  very  fine 
size  hardware,  tuner  hard- 
ware, and  slugs  are  suggested 
also-  The  plastic  food  con- 
tainers may  be  covered  with  a 
large  poster  sign  card  stock  to 
keep  the  dust  out 

Next,  the  shelf  spaces  are 
filled  with  important  items* 
Shelf  number  one  is  for  the 
circuits  you  want  to  make, 
plastic  bags  and  little  boxes 
of  unassembled  circuits,  drill 
bits,  solder,  first-aid  kit,  mag- 
net, register  rolls,  and  instru- 
ment batteries,  for  example. 
The  second  shelf  is  used 
for  all  abrasives,  drill  arbors, 
sanding  discs,  welder's  wire 
brush  for  cleaning  off  termi- 
nal boards,  extra  hacksaw 
blades,  and  a  bar  of  wax. 

The  third  shelf  is  used  for 
panel  and  dial  paints,  small 
brushes,  contact  cement  for 
plastic  items,  powdered  wood 
glue,  rubber  cement,  plastic 
rubber  {for  covering  exposed 
soldered  joints,  to  cement  to- 
gether small  objects,  and  to 
put  neoprene  patches  on 
small  holes  in  the  generator 
fuel  tank),  and  glycerine  soap 
with  a  paint  brush  for  equip- 
ment cleaning. 

The  fourth  shelf  is  for 
bearings,  pulleys,  couplings, 
copper  tube  cutter,  flare  tool 
and  spring  benders,  a  box  of 
plastic  sheets,  etc 

The  drawer  is  used  for 
threaded  brass  tubes,  elec- 
trician's bits,  and  various  elec- 
trical parts  you  had  made. 

The  shelf  stockroom  may 
be  provided  with  side  nails  to 
hold  hacksaws,  hammer,  tri- 
square  for  chassis  layout,  etc. 
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A  second  such  storage  aid 
for  tubes  should  have  a  draw- 
er for  them,  to  avoid  roll-out 
and  breakage. 

With  the  convenience  of 
the  shelf  stockroom,  you  can 
now  begin  to  design  a  circuit 
assembly  board.  It  may  in- 
clude almost  any  item  for 
holding  the  radio  parts  you 
want  With  care,  burnouts 
probably  will  be  a  thing  of 
the  past  using  this  board.  You 
will  be  working  over  exposed 
leads,  so  you  must  pull  the 
plug  when  working  on  the 
circuits. 

This  circuit  testing  board 
is  great  because  you  can  con- 
struct any  circuit  on  it  that  is 
not  too  extensive.  The  circuit 
can  be  observed  first  without 
wiring  a  potential  electrical 
short  in  a  chassis.  You  can 
change  any  part  quickly  and 
conveniently,  watch  for  hot 
parts,  and  avoid  assembly  and 
disassembly  damage. 

Select  a  plank  about  24"  x 
3/4"  x  5Yi\  and  sand  it 
smooth.  Do  not  paint  or  oil 
this  board  —  just  keep  it  dry- 


Wood  is  easier  to  mount 
items  on  and  less  expensive 
than  insulator  panels. 

The  top  area  of  the  board 
consists  of  the  devices  which 
hold  wires,  such  as  a  terminal 
strip  post  board,  terminal 
block,  two  small  ceramic 
lamp  sockets,  large  brass 
clips,  cheater  cord  bracket  for 
obtaining  115  V  ac,  regular 
ceramic  light  bulb  socket, 
DPDT  knife  switch,  a  bracket 
with  3/8M  diameter  hole  for 
carbon  control  and  variable 
capacitor  mounting,  and  fif- 
teen miniature  barrier  strips 
separated  by  about  3/4"  and 
angled  for  convenience. 
Those  barrier  strips  have  two 
terminals  and  four  screws. 

One  flashlight  battery  is 
mounted  with  soldered  leads 
at  each  end  of  the  board. 
Other  brackets  may  be  added 
to  hold  other  parts,  such  as  a 
bayonet  pilot  lamp  socket 
All  items  are  attached  to  the 
board  with  6/8"  pointed 
sheet- metal  screws. 

Fig.  1  is  the  experimental 
hookup  board.  It  offers  con- 
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venience  when  working  with 
low  voltages  and  line  voltage 
circuits  and  holds  parts  for 
higher  voltages,  A  thermal 
plug  fuse  should  be  in  the 
house  circuit  or  on  the  board 
in  series  with  the  cheater  line. 
The  component  leads  are 
attached  to  the  barrier  strips. 
Work  with  enameled  and  in- 
sulated wires  for  other  con- 
nections, and  keep  each  lead 
clear  of  touching  another. 
You  can  see  what  you  want 
to  connect  next  and  demon* 
strate  the  circuit  any  time, 
Always  disconnect  input 
wires  before  working  on  your 
circuits  or  soldering  suggested 
parts  connections.  Pull  the 
plug! 

Radio  and  electronic  ex- 
perimenters could  find  a 
small  part-forming  board  use- 
ful when  bending  conductors 
for  special  switches  and  slider 
fingers,  for  example.  See  Fig, 
2. 

The  metal-forming  and 
-curving  board  is  made  from 
plywood  or  subfloor  chip- 
board about   11"   x  10".  A 
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test  bulb  and  battery  should 
be  near  the  board's  back 
edge.  About  4"  from  the 
back  edge,  a  3/8"  diameter 
metal  post  is  mounted  in  a 
partly  drilled  hole.  The  post 
is  at  least  2"  high.  It  is  used 
to  aid  in  bending  strips  of 
metal  by  pushing  the  strip 
down  on  its  top#  Next,  to- 
ward the  front  on  the  right, 
attach  a  truck  door  stop 
bumper.  The  bumper  is  a 
rubber  dome  mounted  on  a 
round  aluminum  base.  Mount 
it  in  front  on  the  right  side 
about  1/2"  in  from  the  cor* 
ner.  Working  clearance  is  im- 
proved by  sawing  a4"x  4" 
piece  out  on  the  left  side  of 
the  bumper.  ■ 
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Features:  CMOS  Electronic  Keyer 

•  State-of-the-art  CMOS  circuitry 

•  Self  completing  dots  and  dashes 

•  Dot  and  dash  memory 

•  Iambic  keying  with  any  squeeze  paddle 

•  5-50  WPM 

•  Speed,  volume,  tone  controls,  side  tone  and  speaker 

•  Low  current  drain  CMOS^battery  operation 

•  Deluxe  quarter-inch  jacks  for  keying  and  output 

•  Handsome  eggshell  white  base  —  woodgrain  top 

•  Compact  and  portable  -  1  -7/8  x  4-1  /4  x  6-1  /4 

•  Grid  block  keying 

•  Wired  and  tested  —  fully  guaranteed  —  less  battery 

Dealer  inquiries  invited 

Electronics,  Inc. 

R  A  C        1 1 06  Rand  B,d9- 

Buffalo   NY  14203    Tta 
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DENTRON 

MLA-2500  linear  amplifier 

Features:  •  160  thru  10  meters*  2000  + 
watts  PEP  input  on  SSB  •  1000  watts 
DC  input  on  CW.  RTTY,  SSTV  •  Self- 
contained  continuous  duty  power 
supply  •  Covers  MARS  w/o  modifica- 
tion •  50  ohm  input/output  impedance. 

799.50   Itst  price.  Call  for  quote. 


DENTRON  MT-3000A 

antenna  tuner 

The  MT-30Q0A  is  Derttron's  "ultimate 
tuner",  Tunes  3  coax,  random  wire  and 
balanced  feed  system,  just  select  the 
one.  Handles  in  excess  of  3KW  PEP 

•  BuiU-in  50  ohm  -  250W  dummy  load 

*  Dual  watt  meters*  Score  heavy-duty 
Baiun. 

349.50  list  price  Gall  for  quote. 


DENTRON 

MT-2000A  antenna  tuner 

An  economical,  full  power  tuner 
designed  to  handle  virtually  any  type  of 
antenna  Features:  •  Continuous  tun- 
ing 1 .6  to  30  MHz  •  Handles  a  full  3  KW 
PEP  •  Front  panel  coax  bypass 
switching  •  Built-in  3-core  balun. 
Front  panel  grounding  switch. 

1 99.50  list  price.  Call  for  quote 
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DENTRON 

Jr.  Monitor  tuner 

Call  it  what  you  will— antenna  tuner, 
transmatch.  matchbox,  or  matching 
network,  the  Jr.  Monitor  has  it  all 
wrapped  up  in  one  neat  little  cabinet. 
*  Continuous  tuning:  1.8  to  30  MHz 
■  Forward  reading  relative  output 
power  meter  *  300  watt  power  capabili- 
ty *  Built-in  encapsulated  balun, 

79.95  Call  for  yours  today. 


DENTRON  all  band  HF 
doublet  antenna 

This  aM  band  doublet  or  inverted  anten- 
na covers  160  thru  10  meters,  it  has  a 
total  length  of  130  ft.  of  14  gauge 
stranded  copper  wire.  Tuned  &  center 
fed  thru  1 00  ft,  of  460 ohm  PVC covered 
transmission  line.  Assembly  is  com- 
plete, 

24.50   Calf  for  yours  today. 


DENTRON  S  NEW 
Big  Dummy  Load 

Now  you  can  tune-up  off  the  air  with 
Dentron  s  Big  Dummy  Load  All  full 
power  dummy  load,  it  has  a  flat  SWR, 
full  frequency  coverage  from  1 .8  to 300 
MHz.  A  high  grade  industrial  cooling 
oil  is  furnished  with  the  unit.  Built  to 
last!  Fully  assembled  and  warranted 
Help  cut  out  the  QRM  factor  NOW! 

29.50  Call  tor  yours  today. 


Remember,  you  can  call  TOLL-FREE;  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 


BankAmericard 
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DRAKE 

TR-4CW  transceiver 

•  Coverage:  80  thru  10  meters  ■  300W 
PEP  on  SSB,  260W  on  CW  &  AM  •  500 
Hz  CW  filter  •  FHT  ■  Wide-range 
receiving  AGC   *  Solid-state  VFO 

•  Shifted -carrier   CW   •  VOX  or  PTT 

*  Output     impedance     is     adjustable 

*  CW  semi-break-in  •  Transceive  or 
separate  PTO. 

799.00  list  price.  Call  for  quote. 


DRAKE 

T-4XC  transmitter 

•  Coverage:  80,  40,  20,  15m  &  28.5  to 
29.0  MHz  of  10  meters  •  Covers  160 
meter  w/accessory  crystal  •  Two  8- 
pole  crystal  lattice  fitters  for  SSB  selec- 
tion •  Controlled  carrier  modulation 
for  AM*  Built-in  VOX  or  PTT  on  SSB  or 
AM   •  TX  AGC  prevents  flat-topping 

•  RTTY  easy  adaption,  AFSK  or  FSK. 

699.00  list  price.  Call  for  quote. 


DRAKE  R-4C  receiver 

R-4C  has  same  coverage  as  the  T*4XC, 
plus  any  500  KHz  range  between  1.5 
and  30  MHz.  •  Also  use  for  MARS, 
WWV.  CB,  Marine  &  Shortwave  recep- 
tion •  Linear  permeability-tuned  VFO 
*  3  AGC  release  times  •  Crystal  lattice 
filter  in  first  IF  prevents  cross- 
modulation. 

699.00  list  price.  Call  for  quote. 


DRAKE  MN-2000 

matching  network 

Great  where  pBak  performance  is  a 
must!  ♦  Coverage;  3.5  to 4,0  MHz,  7,0 to 
7.3  MHz,  14.0  to  14.35  MHz,  21  0  to 
21.45  MHz,  28.0  to  29.7  MHz,  •  Inser- 
tion loss:  0.5  dB  or  less  »  Watt-meter 
accuracy  5%  of  reading  •  1000  watts 
RF  continuous,  2000W  PEP. 

250.00  list  price.  Call  for  quote. 


DRAKE  MS-4 

matching  speaker 

The  MS-4  is  designed  tor  use  with  the 
Drake  R-4C,  R-4B,  R-4A,  &  R-4 
receivers.  It  has  space  inside  for  the 
Drake  AC-4  power  supply.  The  8-ohm 
speaker  will  always  come  through  loud 
and  clear. 

33.00  Call  for  yours  today 


DRAKE  AC-4 
power  supply 

The  AC-4  power  supply  works  with  all 
Drake  4-line  transceivers  and 
transmitters.  Fits  inside  the  MS-4 
speaker  cabinet  •  Input:  120  or  240 
VAC  •  Output;  650  VDC  at  300  mA 
average,  500  mA  peak,  also;  12.6  VAC 
at  5.5  amps, 

150.00  list  price.  Call  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  US,A,  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 
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KENWOOD  TS-820S 
transceiver 

TS-620S  features;  •  Factory  installed 
digital  frequency  readout  •  160  thru  10 
meter  coverage  •  Integral  IF  shift  •  RF 
speech  processor  •  VOX  •  Noise 
blanker  •  PLL  •  Built-in  25  KHz 
calibrator  •  CW  s^detone  &  semi- 
break-in  •  IF  OUT,  RTTY,  &  XVTR 
•  200  W  PEP  input 

1 048,00  list  price.  Call  for  quote. 
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KENWOOD  TS-520S 
transceiver 

Features:    •  160-10    meter    coverage 

•  Optional  DG-5  digital  frequency  dis- 
play *  New  speech  processor  w/audio 
compression  amplifier  •  AC  power 
supply  (DC  optional)  •  RF  attenuator, 
front-panel  activated  •  Provisions  for 
sep>  receive  antenna  &  phone  patch 

•  200  W  PEP  input. 

649.00  tist  price.  Call  for  quote. 


KENWOOD  TS-700S 
2m  transceiver 

TS-700S  has  these  features:  •  Digital 
readout    *  Receiver   pre-amp    •  VOX 

•  Semi-break-in    &    CW    sidetone 

•  Solid-state  construction  •  AC  or  DC 
operation  •  4  band  {144  to  148  MHz) 
coverage  •  11  fixed  channels  *  600 
KHz  repeater  offset. 

679.00  list  price.  Call  for  quote. 


KENWOOD  TR-7500 
2m  FM  transceiver 

Check  these:  *  PLL  synthesized  »  100 
channeJs  (68  pre-programmed,  12  ex- 
tra diode  programmable)  •  Single 
knob  channel  selection  »  2-digit  LED 
frequency  display  •  Powered  tone  pad 
connection  ■  Helical  resonators  •  10 
watts  HI  output.  1  watt  LOW  output. 

299.00  list  price  Call  for  quote. 


KENWOOD  TR-7400A 
2m  FM  transceiver 

Features:  •  CTCS  provisions,  encode 
and   decode   ■  25  watt   output   RF 

•  Solid-state  final  stage  •  LED  readout 

•  PLL    gives   800   discrete    channels 

•  Repeater  offset  circuit  *  PLL  unlock 
protection  circuit  •  MOS  FET. 

399.00  list  price.  Calf  for  quote 


KENWOOD  SP-820 

speaker 

Now  you  can  have  an  external  speaker 
in  your  shack  that's  designed  just  for 
your  TS-820S  transceiver.  Matching 
appearance,  plus  built-in  selectable 
tone  filters,  2  channel  selectable 
headphone  output  switchable  through 
the  tone  filters. 

49.00  Call  for  yours  today. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 
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TEN-TEC  KR-20A 
electronic  keyer 

Afine,  all-round  keyer.  ■  Keyed  output: 
Reed  relay:  15  volt-amp  contacts,  400 
vofts  max.  •  Speed  range;  S  to  SO  WPM 
•  Time  base;  keyed  to  start  with  paddle 
actuation  »  Character  generation:  self- 
completing  dits  &  dahs,  plus  a  lot  more! 

69.50  Call  for  yours  today 


TEN-TEC  KR-SA 
electronic  keyer 

Ideal  for  any  station.  •  Keyed  output: 
Reed  relay:  15  volt-amp  contacts,  400  V 
max.  *  Range:  6  to  50  WPM  ■  Time 
base:  keyed  to  start  with  paddle  actua- 
tion •  Self-completing  dits  &  dahs 
•  Weighting:  Dit  length  increased  ap- 
prox.  10%  @  20  WPM. 

39.50   Calf  for  yours  today. 


TEN-TEC  KR-50 

electronic  keyer 

Completely  automatic  and  fully  ad- 
justable •  Speed  range:  6-50  WPM 
•  Weighting  ratio  range:  50%  to  150% 
of  classic  dit  length  *  Memories:  Dit  & 
dan  w/individual  defeat  switches  •  Ac- 
tuation force:  5  to  50  grams  *  Sidetone: 
500  Hz  tone- 

110.00  list  price.  Call  for  quote 


LONG'S  ELECTRONICS  INVITES  YOU  TO  ATTEND 
THE  METROLINA  HAMFEST,  CHARLOTTE,  NC,  APRIL 
FIRST  &  SECOND,  1978,  AT  THE  CIVIC  CENTER 


We  at  Long's  Electronics  hope  to  see  all  of  our 
old  friends  and  customers  at  the  METROLINA 
HAMFEST  in  Charlotte  NC,  We  will  be  there  with 
our  full-line  displays  of  Kenwood,  Yaesu,  ICQM, 
Drake,  Dentron,  Ten-Tec,  MFJ,  CDE,  B  &  W,  plus 
many  others.  We  will  bring  plenty  of  NEW  equip- 
ment for  sale,  but  orders  will  be  taken  for  units  if 
our  supplies  are  exhausted. 


Don't  wait  too  long.  Make  plans  to  attend  now. 
For  information,  contact  the  Mecklenburg 
Amateur  Radio  Society,  Inc.  at  2425  Park  Road, 
Room  023,  Charlotte  NC  28203.  The  METROLI N A 
HAMFEST  will  once  again  be  held  in  the  beautiful 
and  spacious  Charlotte  Civic  Center.  Manifest  HQ 
will  be  the  Radisson  Plaza  Hotel  just  across  the 
street  from  the  Civic  Center.  So,  get  on  the  stick 
and  make  your  plans  NOW!  See  you  there! 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 
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MFJ  16010-ST 

antenna  tuner 

The  16010-ST  features:  *  Efficient  air- 
wound  inductor,  for  more  watts  out 
*  12  position  coi)  inductor  •  The  tuner 
will  match  everything  from  160  to  10 
meters  •  200 W  RF  out  •  1 :4  balun  and 
SO-239  connectors 

59.95  Call  for  yours  today. 
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MFJ-8043IC 
deluxe  keyer 

Great  features!  Based  on  the  Curtis 
8043  IC  Mkeyer-on-a  chip".  Sends  iam- 
bic, automatic,  semi-automatic,  or 
manual.  Iambic  squeeze  key  operation 
w/dot  &  dash  insertion  Dot  memory, 
plus  weight  and  tone  controls.  Op- 
tional key  available,  29.95. 

69.95   Call  for  yours  today. 


MFJ-CMOS-8043 

electronic  keyer 

Features:  •  Built-in  key  w/adjustable 
contact  travel  •  Dot  memory  •  Iambic 
operation    w/extemal    squeeze    key 

•  Instant  start  with  keyed  time  base 

•  Self-completing   dots   &  dashes 

•  Jam-proof  spacing*  Variable  weight 
control  *  8  to  50  WPM. 

54.95  Call  for  yours  today. 


MFJ-CPOS55 
code  oscillator 

For  the  Newcomer  to  learn  the  code, 
the  Old  Timer  to  polish  his  fist,  and  the 
Instructor  to  teach  his  classes.  Sends 
crisp,  clear  code  with  plenty  of  volume 
for  classroom  use.  Has  self-contained 
speaker. 

17.95  Call  for  yours  today. 


MFJ-LSP-520  BX  II 
speech  processor 

Get  400%  more  RF  power  with  this 
speech  processor.  30  dB  dynamic 
range  IC  log  amp  &  3  active  filters  give 
you  clean  audio.  RF  protected.  4-pin 
rnic  jack,  output  cable,  and  rotary 
function  switch, 

59,95  Call  for  yours  today 


MFJ-CWF-2BX 
super  CW  fitter 

The  CWF-2BX  gives  you  80  Hz  band 
width  and  extremely  steep  skirts  with 
no  ringing  for  razor  sharp  selectivity. 
Hear  just  one  CW  signal  in  a  crowd! 
Selectable  band  width  80.  110,  or  180 
Hz  Up  to  15  dB  S/N  ratio. 

29.95  Call  for  yours  today. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 


BankAmericard 
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ICOM  IC-22S 
FM  transceiver 

•  22  channel  radio  •  Frequency  range: 
146  to  148  MHz  •  Preset  any  15  KMz 
channel  in  the  frequency  synthesizer 
by  the  diode  matrix  board  *  Excellent 
spurious  attenuation  *  IDC  type  circuit 
controls  modulation  bandwidth  •  Out- 
put: 10W  HI,  1W  LOW, 

299.00  list  price.  Call  for  quote. 


ICOM  fC-211 
2m  transceiver 

Features:  •  144  to  148  MHz  coverage 

•  Modes:  SSB.  CW.  FM  •  LSI  syn- 
thesizer   PLL   •  4-digit    LED   readout 

•  Pulse~1ype  noise  blanker  *  VOX,  an- 
ttvox  *  Seml-break-in  CW  »  Built-in 
SWR  bridge  *  CW  monitor  and  much 
morel 

749.00   list  price.  Call  for  quote. 


■COM  IC-245 
2m  transceiver 

•  LSI  synthesizer  PLL  •  4-tiigit  LED 
readout  •  TX  &  RX  frequencies  are 
independently  programabie  on  any 
separation  •  Receiver  front-end  is  a 
balance  of  low  noise,  high-gain  MOS- 
FET  &  5  section  filter  *  TX  output:  TOW 
PEP  and  morel 

499,00  list  price.  Call  for  quote. 


ICOM  (C-30A 
transceiver 


IC-30A  is  a  mobile  450  MHz  rig  with  22 
channels  *  Modulation  F3  •  Output:  10 
watts  HIH  1  watt  LOW  •  TX  bandwidth: 
15KHz  with  5KHz  deviation  •  Low  in- 
termodulation  from  a  tow  noise  MOS- 
FET  RF  amp  coupled  with  a  5  section 
filter 

399.00  list  price.  Call  for  quote. 
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ICOM  IC-701 
HF  transceiver 

The  NEW  701  features:  •  Solid-state 
•  100W  continuous  on  all  bands,  all 
modes  •  USB.  LSB,  CWt  CW-N.  RTTY 
operation  *  Double  balanced  Schottky 
Diode  Mixer  used  in  both  RX/TX  •  Dual 
built-in  digital  VFO  and  much  more' 

1 495-00  list  price,  Call  for  quote. 


ICOM  IC-31 

FM  transceiver 

•  Frequency   range:   440-450   MHz 

•  Modulation:  phase  F3  ■  Output:  10W 
HI  or  1 W  LOW  •  Contains  both  1 1 0/220 
VAC  and  13.8  VDC  regulated  power 
supplies  »  Built-in  SWR  bridge  &  front 
panel  discriminator  meter  and  more? 

549.00  list  price-  Call  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PMf  Monday  thru  Friday 


BANHAjUERiCMD 


Longs  Electronics 


L9 


MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM,  AL  35202  •  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 


163 


Stirling  M.  OJberg  W1SNN 
19  Loretta  Road 
Waltham   MA  02154 


Brass  Horn  For  X-Band 


simple  10.5  GHz  antenna 


Articles  I've  written 
about  antennas  for  an 
X-band  (10.5  GHz)  trans- 
ceiver and  the  "Smoke y  De~ 
lector"3  have  brought  many 
questions  to  my  desk,  One 
question  in  particular,  asking 
where  the  horn  used  in  the 
tune-up  procedure  for  the 
Smokey  Detector  was  pro- 
cured, was  the  impetus  for 
this  construction  article. 
Another  question  asked 
about  the  use  of  rectangu- 
larly-shaped waveguide  anten- 


nas as  signal  sources  for 
equipment  using  circular 
polarized  horns- 

When  microwave  com- 
munications in  the  amateur 
segment  of  X  band  became 
my  prime  interest,  equipment 
—  mostly  waveguide  com- 
ponents -  was  easily  found 
on  the  surplus  market.  Signal 
generators  consisting  of 
klystrons  and  power  supplies 
were  readily  available  after 
World  War  II,  as  were  all  of 
the  nice  goodies  like  slotted 


lines,  detectors,  and  precision 
attenuators.  Many  gain  stan- 
dard horns  found  their  way 
to  this  market  but  were  ig- 
nored, and  the  famous  Po la- 
plexor  was  used  instead.  That 
wonderful  source  of  com- 
ponents has  dried  up,  and  so 
we  are  now  forced  to  borrow 
from  a  friendly  microwave 
man  or  do  our  own  con- 
struction. 

Horn  antennas  and  all  of 
the  other  equipment  you  will 
to  operate   in  this  ex- 
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citing  band,  you  can  con- 
struct yourself.  You  don't 
need  a  machine  shop  and  a 
lot  of  cash  to  buy  the  parts. 
Patience  and  careful  use  of 
simple  hand  tools  provided 
the  first  experimenters  with 
these  items,  and  so  they  can 
provide  for  you.  I  made  my 
own  pyramidal  horn,  and 
here  is  how  you  can  make  a 
copy  of  it. 

Before  I  get  into  the  con- 
struction details,  I  will  answer 
the  second  question  men- 
tioned above.  Certainly  there 
will  be  a  signal  loss  over  the 
path  between  a  circular  polar- 
ized horn  and  a  rectangular  or 
linear  transmitter.  The 
Smokey  Detector  tune-up 
procedure  used  these  dis- 
similar polarizations  because 
path  loss  was  not  a  problem 
over  the  short  distance  used. 
This  practice  is  not  en- 
couraged for  regular  com- 
munication unless  you  feel 
that  long  CQs  will  afford  you 
the  answers  from  the  mid- 
night DX  on  this  band. 

A  search  through  well- 
known  references  related  to 
microwave  antennas  revealed 
that  a  pyramidal  horn  would 
provide  a  pattern  in  either 
plane  which  is  nearly  uni- 
form. This  is  the  reason  why 
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it  was  chosen  over  the  more 

easily  constructed  sectoral 
horn.  These  references  are 
listed  at  the  conclusion  of 
this  article  and  will  also  assist 
you  in  confirming  the  pattern 
measurement. 

The  construction  materials 
needed  are  .046"- thick  brass 
sheet,  soft  solder,  and  one  J4- 
x  1-inch  waveguide  flange 
(UG-135/U),  The  inside  di- 
mensions of  the  flange  are 
exactly  W  x  1  inch.  (A  1.25" 
departure  from  the  dimen- 
sions shown  will  result  in  a 
lot  of  file  waving  at  the  cor- 
ners of  the  waveguide  end  of 
the  horn*}  The  dimensions  of 
the  waveguide  end  are  exactly 
those  of  a  section  of  WR-90 
small  X-band  waveguide. 

A  piece  of  hardwood  two 
inches  long,  cut  to  a  rectangu- 
lar shape  which  will  slide  fit 
into  a  section  of  small  X-band 
guide,  will  be  required,  This 
piece  will  serve  as  a  clamping 
support  when  the  final  assem- 
bly and  soldering  takes  place. 
Be  sure  that  the  piece  is  true 
over  the  full  length  and  that 
the  corners  are  smooth,  or  it 
will  stick  when  you  try  to 
remove  it  Starting  dimen- 
sions for  this  jig  are  those 
shown  at  the  throat  of  the 
horn  in  View  A  of  Fig.  1 . 

The  sheet  brass  for  the 
sidewalls  of  the  horn  must  be 
flat.  If  it  is  not,  you  will  find 
that  the  horn  will  be  very 
hard  to  assemble,  because  all 
edge  surfaces  must  touch 
during  the  final  assembly.  Be 
sure  that  this  material  is  clean 
and  shiny.  A  small  ball  of 
steel  wool  can  be  used  on  the 
edge  surfaces  to  insure  that  it 
is.  When  you  attempt  the 
final  assembly,  you  will  ap- 
preciate this  extra  effort. 

Lay  out  the  plates  for  all 
sides  on  the  clean  sheet  brass. 
Scribe  the  positions  of  the 
bend  lines  clearly.  If  possible, 
use  DyChem,  a  blue  dye,  on 
the  brass  so  that  the  lines  can 
be  seen  easily.  Remember  to 
wash  off  the  dye  with  alcohol 
before  attempting  to  solder. 
Allow  twice  the  thickness  of 
the  material  for  each  bend 
point. 

The  dimensions  given  in 
View  C  (Fig.  1 )  do  not  in- 


Mouth  view  of  an  X-band  horn.  This  shows  how  the  folds  are  made.  Note  the  smooth  inside 
surface, 


elude  the  material  needed  for 
a  solder  flap,  so  allow  at  least 
3/8"  more  mater  iaj  for  this 
purpose.  Also,  cut  45  degree 
"pinks"  in  the  flaps  at  the 
junction  of  the  horn  flare  and 
the  beginning  of  the  1-inch 
waveguide  section. 

The  use  of  a  sheet  metal 
shear  and  brake  will  simplify 
the  next  few  operations,  but, 
if  these  tools  are  not  avail- 
able, two  pieces  of  V1  angle 
iron  and  a  large  vise  will  serve 
to  do  the  job.  The  cutting 
should  be  done  with  a  fine- 
bladed  hacksaw.  The  edges  of 
the  cuts  can  then  be 
smoothed  with  a  file. 

Cut  two  pieces,  as  shown 
in  View  B  (Fig.  1),  for  the 
H-plane  sides  of  the  hora 
Place  one  of  these  pieces  on  a 
flat  surface,  and  clamp  it 
securely  to  the  surface  with  a 
Gel  amp  located  at  the  inter- 
section of  the  waveguide  sec- 
tion and  the  end  of  the  flare, 
Place  a  thick  piece  of  metal 
under  the  C-clamp  foot  on 
the  bending  line,  as  indicated 
in  View  B.  Now,  using  an- 
other larger  piece  of  metal  or 
a   large   putty    knife,   lift  up 


sharply  at  the  mouth  end  of 
this  section  to  produce  a 
bend  at  the  clamped  end.  The 
height  of  the  bend  must  be 
13/64".  The  metal  is  springy 
and  will  take  some  pushing 
and  pulling  to  achieve  the 
correct  height.  Care  must  be 
exercised  during  this  process 
so  that  you  don't  deform  the 
walls  with  bends  or  deep 
scratches. 

Follow  the  same  pro- 
cedure for  the  three  re- 
maining sections  of  brass. 

When  all  of  the  forming 
bends  have  been  completed, 
the  solder  flap  bends  are 
next.  This  job  is  done  in  two 
moves.  Place  the  aforemen- 
tioned sections  of  angle  iron 
in  the  vise  jaws.  Then  station 
the  waveguide  end  of  one 
E-plane  plate  between  the 
angle  irons  so  that  the  bend 
line  of  the  flap  is  in  position 
for  a  bend  to  90  degrees. 

To  make  this  bend,  allow- 
ances have  been  made  for  the 
thickness  of  the  material,  if 
you  have  followed  the  layout 
instructions,  ff  not,  the  width 
dimension  will  come  out 
wrong.  Check  now,  and  save 


some  grief.  When  you  have 
determined  that  the  measure- 
ments are  the  proper  dimen- 
sions, make  these  bends  so 
that  they  are  square,  right- 
angle  bends.  If  the  bend  is 
too  shallow,  tt  will  make  the 
horn  flare  wider  in  one  plane, 
and,  of  course,  if  it  is  too 
great  a  bend,  the  opposite 
effect  will  be  the  result  A 
90-degree  bend,  therefore,  is 
the  desired  angle- 
After  completing  the 
waveguide  bends  just  de- 
scribed, complete  the  horn 
flare  flap  bends  on  the  E- 
plane  section.  Do  both  pieces 
at  this  time. 

Check  that  the  bending 
you've  done  has  resulted  in 
square  and  true  wall  sections, 
and  make  sure  all  the  edges 
are  clean  and  ready  for  sol- 
der. Apply  a  moderate 
amount  of  acid  soldering 
paste  to  the  inside  of  the  flap 
bends*  Now  place  the  previ- 
ously-prepared wood  jig  in- 
side of  the  E-plane  waveguide 
bends  of  one  section.  Slip  the 
two  H-piane  wall  sections 
into  place  on  each  side  of  the 
jig  block.  The  last  piece  is  the 
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Pyramidal  horn.  This  oblique  view  of  the  horn  shows  the  assembly  and  the  addition  of  a  choke 
flange. 


other  section  of  the  E-plane 
wall.  Use  a  Celamp  to  hold 
the  whole  assembly  together 
by  clamping  across  the  E- 
plane  section  of  the  wave- 
guide. Small  pieces  of  thin 
aluminum  sheel  can  be  bent 
to  form  cross  braces  at  the 
inside  of  the  mouth  of  the 
horn  and  will  aid  in  the  sol- 
dering process,  (A  piece  of 
wood  shaped  to  fit  in  posi- 
tion will  also  do  the  trick.) 

Clamp  the  outside  edges 
near  the  end  of  the  flare 
where  the  flaps  meet  the 
matching  side.  If  you  do  not 
provide  a  firm  clamp  at  these 
points,  when  the  metal  is 
heated  for  soldering,  it  will 
flex.  If  you  are  satisfied  that 
the  horn  is  clamped  well 
enough,  you  are  ready  to 
solder  it. 

The  easiest  way  to  solder 
the  assembled  horn  is  to 
stand  it  up  on  the  face  of  the 
open-flared  end  on  an  electric 
hot  plate.  It  will  take  much 
longer  to  do  the  job  than 
with  a  blowtorch  or  propane 
soldering  iron,  but  the  heat 
will  be  more  uniform  and  the 
control  over  the  way  the  sol- 
der will  flow  is  better. 

When  the  horn  has  been 
heated  enough,  which  will  be 


indicated  by  the  color  of  the 
metal  where  the  soldering 
paste  makes  contact,  place  a 
piece  of  wire  solder  on  one 
seam  in  a  stroking  action.  The 
solder  will  run  into  the  seam 
and  down  to  the  open  flare. 
Make  sure  that  just  enough 
solder  has  filled  up  each  seam 
to  join  electrically  the  seam 
edges.  Use  the  solder  spar- 
ingly; too  much  will  cause 
lumps  which  will  have  to  be 
removed.  Control  the  heat  by 
lowering  the  stove  tempera- 
ture, but  keep  it  just  hot 
enough  so  that  the  solder  will 
run. 

When  this  task  is  com- 
plete, turn  off  the  heat  and 
let  the  whole  assembly  cool 
off.  Do  not  lift  it  off  the 
heater  and  cool  it  quickly 
under  water;  flexure  of  the 
seams  can  open  them. 

Remove  all  jigs  and 
clamps-  Carefully  inspect  the 
seams  to  see  that  there  are  no 
^ps  in  the  solder.  If  there 
are,  the  assembly  will  have  to 
be  reheated  and  the  soldering 
trick  repeated.  If  the  solder- 
ing procedure  has  provided  a 
solid  connection  between  all 
parts  of  the  seams  and  there 
are  no  gaps,  fit  the  flange  to 
the  open  waveguide  end  and 


solder  it  in  place  squarely.  Be 
careful  not  to  disturb  the 
previously  soldered  seams. 

The  completed  horn 
should  be  washed  in  very  hot 
water  to  remove  all  traces  of 
the  acid  solder  paste.  It  then 
may  be  painted  with  Krylon 
paint  to  keep  the  brass  from 
corroding.  Do  not  paint  the 
flange  face. 

Testing  the  horn  to  deter- 
mine its  gain  and  field  pattern 
requires  the  use  of  a  signal 
generator,  an  attenuator,  and 
two  other  similar  radiating 
devices. 

Connect  one  of  the  radia- 
tors to  the  signal  source  out- 
put and  the  second  to  the 
attenuator  and  a  suitable  re- 
ceiving indicator.  The  separa- 
tion between  the  two  test 
setups  at  this  frequency  must 
be  1 0  feet.  The  path  between 
them  should  be  free  from 
obstructions  and  reflections, 
A  pair  of  ladders  six  feet  high 
will  serve,  if  two  flat  surfaces 
are  placed  on  the  top  of 
them.  Fasten  the  radiating 
horn  firmly  directed  toward 
the  second  platform  where 
the  second  setup  must  be 
arranged  so  that  it  can  be 
rotated  horizontally  about 
the   axis  of  the  transmitting 


horn.  A  scale  laid  out  on  a 
piece  of  polar  graph  paper 
will  assist  in  locating  the 
half -power  points  of  the 
horn. 

Turn  on  the  equipment. 
Check  that  the  receiving  set- 
up is  performing  and  thai 
sufficient  signal  is  detected 
when  the  attenuator  is  set  to 
10  dB,  Now  find  the  true 
axis,  and  make  a  mark  on  the 
plot  sheet.  Turn  the  attenu- 
ator to  the  10  dB  position, 
and  note  the  indicator  level* 
Now  rotate  the  receiving  de- 
vice to  approximately  10  de- 
grees off  the  true  axis  and 
note  the  level.  Readjust  the 
attenuator  to  bring  up  the 
level  to  equal  what  it  was 
when  the  device  was  on  the 
true  axis,  and  note  the  at- 
tenuator difference.  You  are 
looking  for  the  level  which 
corresponds  to  the  3  dB  or 
half-power  points.  It  will 
probably  take  several  tries 
using  this  technique  to  locate 
this  position.  When  it  is  lo- 
cated, move  in  the  opposite 
direction  from  the  true  axis, 
and  locate  the  opposite  half- 
power  point.  Mark  this  on  the 
polar  plot  sheet. 

When  the  measurements  of 
the  two  similar  radiating  de- 
vices have  been  completed, 
substitute  your  new  horn  for 
the  receiving  device.  Make 
sure  that  it  is  receiving  in  the 
correct  plane.  When  it  is  in 
place,  direct  it  toward  the 
transmitting  radiator  center- 
ing the  true  axis  through  the 
center  of  the  horn.  You  will 
see  that  the  receiving  indi- 
cator is  off  scale,  or  at  least 
reading  upscale,  showing  that 
the  horn  has  gain.  Reduce  the 
indicator  reading  by  adjusting 
the  attenuator  so  that  the 
indicator  reads  the  same  level 
as  the  original  measurement* 
Note  the  attenuator  reading, 
and  be  sure  to  note  which 
plane  the  measurement  was 
taken  in.  This  difference  is 
roughly  the  gain  over  the 
original  radiator.  If  the  com- 
parison radiator's  pin  is 
known,  then  you  may  quote 
accurately  the  gain  which  will 
be  near  1 3  dB  power  gain. 

Repeat    the    same    proce- 
dure  in   the  other  plane,  al- 
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ways  making  sure  that  the 
antennas  are  in  the  same 
plane,  Cross  polarization  will 
be  easily  detected  by  the  very 
weak  signal  received. 

This  completes  the  con- 
struction of  the  horn  and  its 
measurements.  You  should 
have  an  antenna  with  a  beam- 
width  of  nearly  ten  degrees  to 
the  half-power  points  in  the 
E-plane  and  a  little  wider  in 
the  H-plane, 

The  references  which  ap- 
pear at  the  end  of  the  article 
are  required  reading   if  you 


are  going  to  attempt  this  pro- 
ject, 

I  must  sound  a  note  of 
caution  regarding  a  problem 
which  may  be  encountered 
when  power  exceeds  the 
milliwatt  region.  It  is  a  well- 
known  fact  that  radiation 
from  antennas  or  waveguides 
which  produce  an  illumina- 
tion over  human  tissues  in 
excess  of  10  milliwatts  per 
square  centimeter  can  cause 
serious  damage  to  exposed 
tissues.  Persons  who  work  on 
military    radar   can    appraise 


you  of  this  danger  and  the 

many  lectures  they  receive 
about  the  subject.  The  most 
important  warning  I  remem- 
ber, which  I  received  during 
my  training,  was  "Don't  look 
into  the  antenna  or  into  a 
waveguide,"  Cataracts  on 
your  eyes  may  be  the  result. 
So  be  careful; don't  look  into 
horns  or  waveguides  or,  for 
that  matter j  any  of  the  UHF 
antennas  you  use.  Some  ex- 
cellent reading  on  the  subject 
is  listed  in  the  references, 
I    hope   to    hear    you   on 


10,445  GHz,  I  keep  a  sked 
with  WAIIKR  at  0010  UCT 
on  Thursdays  to  beat  the 
QRM  problems.  See  you 
there.  ■ 
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c/a  Sue  Hagedon  WB8GWO,  1340 
Brainard  Woods  Drive,  Dayton  OH 
45459, 

TUCSON  AZ 
APR  28-30 

The  Tucson  Hamfest  will  be  held 
on  April  28-30,  at  the  Ramada  Inn 
(just  off  north  I  10).  It  will  feature 
technical  sessions  with  demonstra- 
tions, micro  processors,  solar  poser, 
GRP,  fast/slow  scan,  RTTYP  remote 
base,  etc,  There  will  be  prizes,  ladies' 
Oroya  ms,  a  banquet,  exhibits,  and  a 
swap  meet.  It  is  sponsored  by  the  Old 
Pueblo  Radio  Club.  For  information, 
write:  OPRC,  1361  E,  Edlin,  Tucson 
AZ  857 1 1 . 

SPOKANg  WA 
APR  29 

SWAP  F EST  78  will  be  held  all  day 
on  Saturday,  April  29,  at  the  Spokane 
Interstate  Fairgrounds.  Flea  market, 
mini-auctions  throughout  the  day, 
contests,  family  picnic,  major  evening 
auction,  some  most-unusual  radio  ex- 
hibits, valuable  prizes.  Sponsored  by 
the  Inland  Empire  area  amateur  clubs. 
Talk-in  on  any  area  repeater  Write: 
SWAP- F  EST  J78,  PO  Box  3606, 
Spokane  WA  99220. 

MEADVILLEPA 

MAY  6 

The  4th  Annual  Northwestern 
Pennsylvania  Hamfest  wilt  be  held  on 
May  6th  at  the  Crawford  County 
Fairgrounds.  Meadvilie  PA.  Gates 
open  at  8:00,  52  prize  ticket  required 
for  admission  -  SI  to  display* 
Children  free.  Hourly  door  prizes; 
refreshments;  commercial  displays 
welcome.  Indoors  if  rain.  Talk-in  on 
04/64  and  52.  Details:  CARS,  PO  Box 
663,  MeadvillePA  16335. 

LAS  VEGAS  NV 
MAY  12-14 

The  23rd  Annual  West  Coast  VHF 
Conference  will  be  held  at  the  Star- 


dust  Hotel  r    Las  Vegas  Strip  at  Con 
vent  ion  Center  Drive. 

Conference  highlights:  technical 
program  arranged  by  the  San  Ber- 
n ad i no  Microwave  Society,  hospital ity 
room,  informal  technical  and  oper- 
ating sessions,  noise  figure  measure- 
ments contest,  antenna  gain  measure- 
ments contest,  prize  drawing,  24  hour 
adult  entertain  men  tf  World  famous 
resort  hotel  with  all  facilities.  Look 
for  the  Stardust  sign  east  of  MS,  Take 
the  Sahara  Ave.  or  Dunes- Flamingo 
exit.  Advance  registration  fee  is  S4.00 
per  person  (§5.00  at  the  door).  Make 
checks  payable  to:  West  Coast  VHF 
Conference,  610  South  Rose  St..  Las 
Vegas  NV  B9106\ 

DEERFIELD  NH 
MAY  13 
The  Hosstraders  net  will  hold  its 
fifth  annual  tailgate  swapfest  Satur- 
day, May  13,  at  the  Deerfield,  New 
Hampshire,  fairgrounds  (covered 
building  in  case  of  rainh  Admission  is 
one  dollar;  no  commission  or  per- 
centage. Commercial  dealers  are  wel- 
come at  the  same  rate.  Excess 
revenues  benefit  Boston  Bums  Unit  of 
the  Shriners'  Hospital  for  Crippled 
Children.  Last  year  we  donated 
S430.80.  Talk-in  on  T52f 
146.40-147.00,  3940  kHz.  If  you  have 
questions,  send  SASE  to  Joe  Demaso 
KlfiOG,  Star  Rl,  Box  56.  Buckspori, 
ME  04416  or  Norm  Blake  WA1IVB. 
P.O.  Box  32,  Cornish,  ME  04020  or 
check  the  Hosstraders  net  on  Sundays 
at  4  pm  on  3940  kHz 

WEST  LIBERTY  OH 
MAY  14 
The  Champaign  Logan  Amateur 
Radio  Club4  Inc.,  will  hold  its  annual 
ham  lest  on  Sunday,  May  14,  1978,  at 
the  West  Liberty  Lions  Park,  West 
Liberty,  Ohio.  Free  admission;  trunk 
sates;  tables  are  SI,  00*  Door  prizes. 
Talk-m  on  146,52. 

WARMINSTER  PA 
MAY  14 

The    Warminster    Amateur    Radio 


Club's  fourth  annual  "HAMMART/* 
flea  market,  and  auction  will  be  held 
on  Sunday.  May  14,  from  9  am  to  4 
pm  at  William  Tennent  Senior  High 
School,  Street  Road  (Route  1321  2 
miles  east  of  York  Road  (Route  263), 
Warminster,  Bucks  County  PA. 
Registration  is  $1.00,  tailgating  $2,00 
additional.  No  indoor  selling;  bring 
your  own  tables.  Talk-in  on  146*16-76 
and  146*52.  For  further  information, 
write:  Horace  Carter  K3KT,  38 
Hickory  Lane,  Doylestown  PA  18901 
or  call  {215}-34&6816. 

WABASH  IN 
MAY  21 

The  Wabash  County  Amateur 
Radio  Club's  10th  annual  hamfest  will 
be  held  on  Sunday,  May  21,  1978, 
rain  or  shine,  at  the  Wabash  County 
4-H  fairgrounds  in  Wabash,  Large  flea 
market  {no  table  or  setup  charge), 
technical  forums,  bingo,  free  parking, 
and  lots  of  good  food  at  reasonable 
prices.  Advance  admission  is  $2.00; 
$Z50  at  the  gate.  Children  under  12 
free.  Write  Dave  Nagel  WD9BDZ,  555 
Valley  Brook  Lane.  Wabash,  IN 
4699Z 

COLUMBIA  SC 
MAY  21  22 

The  Carolina  Repeater  Society  is 
sponsoring  the  Columbia  Hamfest  on 
Saturday  and  Sunday,  May  21  and  22, 
from  9  am  to  5  pm  at  the  Jamil  Shrine 
Temple  located  1  mtle  west  of  1-20  on 


I  26.  Large  air-conditioned  building 
with  plenty  of  free  on-site  parking,  a 
flea  market,  dealers,  and  activities. 
Talk- in  on  34/94,  Combined  admis- 
sion and  drawing  tickets  are  available 
for  $3.00  in  advance  or  S3. 50  at  the 
door,  Contact  Larry  Johnson 
WA4VOJ,  1520  Atlantic  Dr.,  Colunv 
bia  SC  29210,  or  phone 
(803)- 772- 7984  or  1803)'7B8-I30a 

EBLANGER  KY 
MAY  28 

The  Kentucky  Ham-0-Rama  will  be 
held  on  Sunday,  May  28  (Memorial 
Day  weekend),  at  E  Manger  Lions  Club 
Park,  Erlanger,  Kentucky.  It's  7 
minutes  south  of  Cincinnati,  Ohio,  1 
mile  off  1-75  south,  the  Donaldson 
Road  exit.  Talk-in  on  146.19  79 
repeater,  52-52  simplex.  There  will  be 
prizes,  exhibits,  and  a  flea  market.  For 
information:  NKARC,  Box  31,  Ft. 
Mitchell  KY  41017,  or  phone 
(6061-331  4922. 


FT  TUTHILL  AZ 
JULY  28  30 

The  Amateur  Radio  Council  of 
Arizona  will  present  the  annual  Ft. 
TuthUI  Hamfest  on  July  28,  29,  and 
30th,  1978,  Come  on  out  in  the  cool 
pine  country  of  Arizona,  and  join  our 
western  barbeque,  prize  drawings,  and 
tech  sessions.  For  further  details  or 
pre- registration  forms,  contact  PO 
Box  1 1642,  Phoenix  AZ  85061. 


Mlrmdack 
has 


Amateur  Headquarters  for  the  Northeast 


soBGk 


rxi 


mm 


Radio 
Supply 


185*191  West  Main  Street  •  P  O  Box  88 
Amsterdam.  NY  12010  Tel  (518)842-8350 
Just  5  minutes  from  NY.  Thruway—  Exit  27 
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Cheapskate's 
Circuit  Board 


for  those 
on  unemployment 


Gary  Sweat!  WA1BVD 
cfo  PO  Box  1 28 
Farming* on  ME  04938 


What?  Another  printed 
.  _  circuit  board  article? 
Yup!  Only  in  this  one  I'll 
show   you    a   way   you    can 


.310 


0*0  mn 


12STVP 


100  MAX 


H 


I*—  S50VAL— *-| — MOT!  1 


M0TI  1 


Fig,  h  Dimensional  drawing  of  a  typical  dual  inline  package. 
Notes:  h  Leads  are  intended  for  insertion  in  hole  rows  on 
300"  centers,  They  are  purposely  shipped  with  "positive" 
(.350)  misalignment  to  facilitate  insertion,  Z  Board  drilling 
dimensions  should  equal  your  practice  for  a  conventional  .020 
inch  diameter  lead. 


produce  good  quality  photo 
artwork  without  spending  a 
lot  of  bucks  on  all  sorts  of 
fancy  stick-'em-ons  (which, 
by  the  way,  are  great  for 
those  without  the  time  and 
who  have  the  money). 

The  Basic  Problems 

Since  it  appears  that  the 
accepted  way  to  make  quality 
printed  circuits  involves  the 
use  of  photographic  tech- 
niques, it  seems  that  we  must 
have  a  piece  of  artwork  to 
start  with.  For  practical  pur- 
poses, photo  artwork  must 
be: 

1.  Neat  and  clean  (this 
part's  easy  enough,  so  I 
won't  embarrass  any- 
one by  reminding  them 
not  to  use  greasy  fin- 
gers). 

2.  Accurate  enough  so 
that  the  parts  will  fit 
the  finished  board 
(assuming     that     the 

negative  made  from  the 
artwork  is  produced 
with  good  equipment)* 

3.  Cheap. 

The  Solutions 

Neglecting   problem   1,   if 
we    review  the  accuracy   re- 


quirements, we  discover  that 
with   the  exception  of  dual 
inline  packages  (DIPs),  relays, 
trimpots,     and     a     few 
others,    the    parts    used    by 
digital     experimenters     have 
flexible  leads  which  can  be 
bent   into   the  desired  posi- 
tions.   This    eliminates    any 
stringent     accuracy     require- 
ments   in    pad   location    for 
these    components-    For   the 
rest,  Dl  Ps,  etc.,  most  if  not  all 
are  available  with  their  pins 
related  to  a  -100  inch  grid  (ah 
ha   -    the  common   factor). 
Two  things  become  apparent 
to  me:  First,  this  grid  should 
be  quite  accurate  as  far  as  the 
artwork    is    concerned,    and 
second,  it  only  needs  to  be 
this  accurate  where  the  parts 
stick     through     the     circuit 
board.  That  is,  less  accuracy 
is    perfectly    acceptable    for 
conductor  spacing  and  so  on 
for  most  any  board  of  inter- 
est to  the  experimenter.  How 
accurately  the  centerlines  of 
the  grid  are  located  depends 
upon    how    much    clearance 
you  are  willing  to  accept  in 
the    drilled    holes    plus    the 
dimensional   stability  of  the 
artwork   and  negative.   Let's 
examine    this    more   closely, 
since  here  is  where  the  crux 
of  the  matter  lies. 

If  we  consider  a  typical 
DIP,1  then  the  holes  should 
be  -030  diameter  more  or 
less.  You  can  see  from  Fig.  1 
that  this  allows  for  the  ±.005 
typical  implied  lead  position 
tolerance.  If  we  assume  that 
the  average  package  is  actu- 
ally more  accurate  than  this 
and/or  if  we  accept  a  little 
careful  lead  bending,  then  we 
can  get  good  results  by 
splitting  this  tolerance  be- 
tween the  package  and  the 
center  to  center  hole  spacing 
on  the  finished  board.  This 
thinking  should  minimize 
required  lead  bending  while 
allowing  for  some  error  in 
pad  positioning.  By  distrib- 
uting the  tolerance,  the  result 
is  that  we  can  stand  an  error 
of  about  ±-0025  from  theo- 
retical centers  on  the  finished 
artwork-  Certainly  this  is 
finer  work  than  I  would  care 
to  lay  out  by  hand  at  actual 
or  twice  size,  and  it  wouldn't 
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be  very  much  fun  maintaining 
this  tolerance  at  4  times 
actual  size  (.010  -  about  2/3 
of  1/64  inch).  Problem  - 
how  do  I  accurately  locate 
.100  grid  component  pads 
without  an  awful  lot  of 
bother  (meaning  expense  and 
frustration)? 

Perhaps  now  is  the  time  to 
digress  long  enough  to  qualify 
expense.  By  reading  the  Digi- 
Key  catalog  of  Bishop 
Graphics'  materials,  it  appears 
that  il  would  be  very  easy  to 
spend  about  $36.00  for  a 
very  basic  assortment  of  pads 
and  tapes  to  use  in  producing 
photo  artwork  (not  to  men- 
lion  the  cost  of  a  stable  base 
material).  I  might  mention 
that  this  assortment  doesn't 
include  .600  pin  space  DIPs 
(24  and  40  pin)  and  that  it 
costs  just  as  much  every  time 
you  run  out  of  one  thing  or 
another.  Now,  since  I  tend  to 
be  somewhat  of  a  Yankee 
cheapskate,  I  wanted  a  sys- 
tem which  would  cost,  say, 
no  more  than  $20,  have  a 
much  cheaper  than  cost  re- 
plenishment,  and  would 
produce  usable  quality  art- 
work. 

After  much  thought,  I 
wandered  if  the  old  un- 
reliable standby,  pen  and  ink, 
could  be  whipped  into  shape 
—  if  I  discounted  time  of 
application  (I  can  be  awfully 
clumsy,  so  I  usually  take  it 
real  slow  and  easy  with  a 
pen)*  It  appears  that  the 
primary  shortcomings  of  this 
method  are  maintaining 
accuracy  and  repeatability, 
and  hence  the  absence  of 
popularity  for  this  method. 
The  problem  has  now  re* 
duced  itself  to  the  point 
where  obviously  an  in* 
expensive  guide  of  some  sort 
would  be  nice  —  enter  the 
universal  precision  DIP 
printed  circuit  layout  tem- 
plate. For  lack  of  a  belter 
idea,  this  at  least  was  not  loo 
unreasonable,  so  I  had  my 
machine  shop  make  one  for 
me  to  experiment  with* 

The  Template 

For  ease  of  handling  and 
ruggedness,  I  wanted  a  good 
thick    piece    of    transparent 


material  and  finally  decided 
on  3/1 6"  acrylic  sheet  as 
being  suitable.  I  also  wanted 
to  be  able  to  locate  all 
common  DIP  and  similar 
packages.  The  final  version  of 
the  template  now  accommo- 
dates DIPs  with  40  or  fewer 
pins  on  a  .600  x  .100  spacing, 
22  or  fewer  pins  with  .400  x 
.100  spacing,  and  18  or  fewer 
pins  that  have  .300  x  .100 
spacing.  Also  on  the  template 
is  a  square  grid  of  holes  (7  x 
7)  which  I  use  to  locate  con- 
ductor corners  and  other 
components  on  the  standard 
.100  grid.  For  ease  of  under- 
standing, 1  show  a  complete 
tracing  of  this  template  in 
Fig.  2, 

Other  template  features 
include  ±,001  center  to 
center  and  ±.002  center  to 
edge  of  template  tolerances  at 
room  temperature.  To  elim- 
inate some  of  the  inaccuracies 
which  are  bound  to  enter  the 
drawing  (Edsel  Murphy  el  at), 
the  template  is  twice  size  so 
that  photo  reduction  to 
actual  size  will  eliminate  1/2 
the  error  (neglecting  camera 
error).  So  that  the  template 
will  work  with  ink,  it  is 
undercut  on  the  bottom  side 
to  prevent  ink  from  being 
drawn  under  it  by  capillary 
action.  The  edges  to  the 
nearest  holes  are  ,400  ±.002 
inches  -  handy  for  aligning  a 
known  centerline  with  the 
next  set  of  holes. 

Finally,  the  holes  in  the 
template  are  of  the  proper 
size  so  that  when  the  right 
drafting  pen  is  used  (a  #3),  an 
open  center  pad  is  formed 
with  a  center  diameter  of 
about  .040.  This  dimension 
reduces  to  .020,  which  forms 
a  reasonable  guide  of  free 
hand  drilling  of  .030  (more  or 
less)  holes. 

Other  Stuff  and  Technique 

As  with  any  template,  it 
must  be  held  at  the  correct 
angle  to  the  work  (usually 
square).  I  use  a  drafting  table 
with  a  machine  for  this,  but  a 
drawing  board  and  T-square 
should  work  as  well.  Other 
systems  which  might  be  used 
(although  I  haven't  tried 
them)  are  a  portable  drafting 


machine  or  the  use  of  ruled 
(,100  grid}  inkable  medium 
where  the  ruling  is  done  in 
non-photo  blue  or  similar 
(the  rulings  won't  photograph 
but  the  ink  will).  With  this 
last  system,  all  one  should 
need  would  be  a  straight  edge 
which  works  with  ink  (i.e.,  is 
undercut)  and  the  template. 
For  stable  base  material 
upon  which  to  draw,  I  have 
found  experimentally  that  for 
small  circuits  (4x6  final  size 
or  so),  instability  from 
temperature  and 
change  has  been 
with  many  "un- 
stable1' materials,  providing 
they  don't  warp  or  shrink 
severely  during  inking.  I  have 
had  very  good  results  with  3 
ply  white  Bristol  board.  For 
larger  drawings,  it  is  probably 
a  good  idea  to  obtain  a  stable 
material  suitable  for  use  with 
ink.  Speaking  of  which,  I 
have  used  nothing  so  much  as 
Higgins  black  India  ink  very 
successfully    on    my    Bristol 


normal 

humidity 

negligible 


board  drawings,  but  there  are 
some  stable  bases  that  require 
a  different  ink  for  good  re- 
sults (India  ink  won't  stick 
well  to  some  of  these,  even  if 
it  looks  like  it  is  wetting  the 
surface  when  it  is  being 
applied).  To  apply  the  ink,  I 
use  a  K&E  "Acetograph" 
with  a  number  3  point,  but 
any  similar  precision  drafting 
pen  should  work  as  wclL 

Where  the  components  go 
is  up  to  you  as  determined  by 
preplanning  —  techniques  for 
this  have  been  covered  in 
many  articles.2'5  Using  the 
template  to  locate  as  many 
holes  as  possible  frequently 
can  result  in  maximum 
copper,  minimum  etch  boards 
(handy  if  you're  not  re- 
covering your  chemicals).  To 
accurately  locate  component 
pads,  they  should  be  drawn  in 
one  operation  for  any  com- 
ponent —  once  you  start, 
don't  move  the  template  until 
all  pads  for  that  component 
are   located.   Also,   use  good 
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Fig,  2t  Actual  hole  pattern  of  template;  border  location  shows 
the  approximate  edge  of  the  temp/ate. 
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Fig.  3,  Partial  sample  artwork  showing  (1)  8  pin  DIP  with 

conductors  the  same  width  as  the  pads.  Also  shown  are  sharp 
corners  (2)  and  the  concept  of  maximum  copper,  minimum 
etch  as  laid  out  on  the  #  100  grid  (3). 


pen  technique  by  holding  the 
pen  vertically,  and  be  careful 
to  rest  it  against  the  template 
while  marking. 

The  artwork  should  be 
drawn  as  you  look  at  the  foil 
side  of  the  board  (backwards 
from  the  component  side) 
unless  you  are  making  art- 
work to  use  in  screen  print- 
ing. This  makes  it  easy  for  a 


photolithographer  to  make  a 
right  reading,  emulsion  down 
negative.  This  type  of  nega- 
tive gets  the  emulsion  where 
you  want  it,  next  to  the 
photosensitive  circuit  board;3 

And  Finally  .  .  . 

I  have  shown  you  an  in- 
expensive method  for  pro- 
ducing    photo     artwork    in 


which  the  supply  replenish- 
ment cost  is  minor  and  the 
initial  investment  for  mate- 
rials can  be  kept  under  $20  as 
follows: 


Pen 
Ink 


Template 


$8.25      (approxi- 
mate cost) 
$1,50      (approxi- 
mate cost  of  small 
bottle) 
$8.95 


$18,70      (approxi- 
mate total) 

The  system  is  effective 
with  perhaps  two  minor 
drawbacks.  First,  it  is  very 
easy  to  do  complete  layouts 
with  the  conductors  the  same 
width  as  the  pad  diameter. 
This  tends  to  make  solder 
flow  along  the  conductor. 
Experience  shows  that  for 
hand-soldered  work  where 
there  is  independent  control 
over  the  results  of  each  joint, 
this  isn't  a  real  problem. 
Secondly,  by  using  the  grid  to 
lay  out  corners,  it  is  very  easy 
to  get  square  internal  corners 
somewhat  prone  to  under- 
cutting when  etched.  Both  of 


these  problems  are  diagramed 
in  Fig.  3.  Experience  shows 
that  these  corners  can  be 
carefully  filleted  by  hand  or 
neglected  since  the  material 
(copper)  at  the  corners 
(diagonally  across  them)  is 
thicker  than  the  conductor 
anyway.  These  drawbacks  are 
offset  by  the  versatility  and 
low  cost  of  pen  and  ink.  For 
those  who  may  be  interested 
in  using  this  method,  pens, 
ink,  and  stable  base  materials 
are  available  at  most  any 
drafting  supply  shop-  The 
precision  DIP  template  is 
available  from  Intcrrotech, 
PO  Box  128,  Farmington  ME 
04938.  ■ 


References 

Fairchild  —  DTL  Composite 
Data  Sheet.  1967T  (Mote  that  this 
figure  actually  represents  a 
JED  EC  TO  -11 6  package  config- 
uration.) 

2  "Secret  PC  Layout  Method  " 
Silas  Smith  Jr.,  73  Magazine,  Holi- 
day, 76. 

y  "Make  Your  Own  PC  Boards/' 
Charles  Smith,  73  Magazine, 
March,  '77, 


The  Lightweight  Champ. 


only 

$79.95 


Kantronics  8040-B  Receiver 


The  8040-B  is  a  versatile  CW  receiver  at  a 
modest  price!  This  battery-powered  unit  makes  a 
great  camping  and  vacationing  rig. 

Prospective  hams  can  copy  real  QSOs  with  a 
reasonable  investment  Watch  for  our  companion 
transmitter,  available  soon! 

Coverage  runs  from  3.650  to  3.750  MHz,  and 
7.050  to  7,150  MHz.  Write  us  for  more  details! 


KANTRONICS 


K13 

Telephone  913-842  7745 
Lawrencti  Kansas  66044 


The  Lightweight  Champs 


1202  Eait  23rtf  Si 


DUILD  YOUR  OWN 

VIDCO  TERMINAL  FOR 

$95  "PLUS"* 


nmmr 


Serial  ASCO  or  BAUDOT 

Full  XXY  Cursor  control 

123  Characters*  including 
upper  end  lower  case 


16  lines  X  64  characters 

Si  00  Compatability 

No  Supporting  Software 
required 


*  T?ie  SCT-100  Single  Card  Terminal  interfaces  directly  to  any 
computer  or  modem  having  serial  ASCII  or  BAUDOT  capability* 
It  requires  only  the  addition  of  a  standard  ASCII  keyboard,  and  & 
TV  monitor.  It  ts  avaimble  as  a  partial  kit  for  $95,00  including 
the  PC  board,  character  generator  ROM,  and  the  3870  micro- 
computer. The  complete  SCT-100  kit  is  $155,00  ($185,00 
prewired  &  tested). 
To  order,  call  or  write  todav,  MC,  BAC  Accepted, 


X1TEX  CORP.  P.O*  Box  #20887,  Dallas,  Texas,  75220 
Phone  (214)620-2993 


XI 
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Cbff 


ACCOMMODATE  ANY 

BAND  PLAN 

•  144-148  MHz  •  25  WATTS  OUTPUT 


ONLY  S359.95  COMPLETE  WITH  MICROPHONE,  MOBILE  MOUNT  ETC. 
AVAILABLE  ONLY  FROM  CLEGG.  PHONE  TOLL  FREE  TO  ORDER 


•Digitally  Synthesized    •Non-Standard  Repeater  Splits 
•5  KHz  Steps    •  Modular  Construction    •Compact    »Rugged 

•25  Watts  Output    ».25  uv  Receiver    •  Large  S  Meter 
•Full  Coverage  144-148  MHz  on  Both  Receive  and  Transmit 

•Bright  6  Digit  Numeric  Frequency  Display 
•Super  Selectivity  with  15  Poles  IF  Filtering  +  5  Pole 
.  Front  End  Filter   •Multi-purpose  Accessory  Receptacle 

Recent  and  future  FCC  regulations  changes  have  left  the  2  Meter  gang  hanging.  But  not  the  FM-28  owners ! 
This  superbly  performing  unit  can  accommodate  any  conceivable  band  plan.  And  the  25  watts  of 
cleanly  modulated  output  plus  the  .25uv  receiver  give  you  several  big  decibels  of  advantage.  Works 
great  as  a  CW  uplink  for  OSCAR  and  the  RS  satellites  too!  Tty  one  in  your  shack  for  10  days  on  us! 


Ckm 


C3 


COMMUNlCA  I  lOH*  COUP, 


1911  Olde  Homestead  Lane,  Lancaster,  PA  17601 

Toll  free  sales  &  service.  Phone  (800)  233-0250 

In  Pa.  call  {717}  299-7221  (collect) 


master  charge 


I 
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JeraldR  Malm  WB2LEI/WR2ABS 
2723  Cameloi  Road 
EndweU  NY   J  3760 


Good  Grief 


t 


Not  the  22S  Again? 


yes,  even  more  flexibility 


Froquency 

HEX 

Binary 

147.00 

AE 

10101110 

146.01 

6C 

01101100 

03 

B0 

10110000 

04 

6E 

01101110 

06 

B2 

10110010 

07 

70 

01110000 

09 

B4 

10110100 

10 

72 

01110010 

12 

B6 

10110110 

13 

74 

01110100 

IS 

B8 

10111000 

16 

76 

01110110 

18 

8A 

10111010 

19 

78 

01111000 

21 

BC 

10111100 

22 

7A 

01111010 

24 

BE 

10111110 

25 

70 

01111100 

27 

CO 

11000000 

28 

7E 

01111110 

30 

C2 

11000010 

31 

80 

10000000 

33 

C4 

11000100 

34 

82 

10000010 

36 

C6 

11000110 

37 

84 

10000100 

39 

C8 

11001000 

40 

86 

1 00001 1 0 

42 

CA 

11001010 

43 

88 

10001000 

45 

cc 

11001100 

46 

8A 

10001010 

48 

CE 

11001110 

49 

8C 

10001100 

51 

00 

11010000 

52 

8E 

10001110 

64 

D2 

11010010 

55 

90 

10010000 

57 

D4 

11010100 

58 

92 

10010010 

60 

D6 

11010110 

61 

94 

10010100 

63 

D8 

11011000 

64 

96 

10010V10 

66 

DA 

11011010 

67 

98 

10011000 

69 

DC 

11011100 

70 

9A 

10011010 

72 

DE 

11011110 

73 

9C 

10011100 

75 

E0 

11100000 

76 

9E 

10011110 

78 

E2 

11 100010 

79 

A0 

1 01 00000 

81 

E4 

11100100 

82 

A2 

10100010 

84 

E6 

11100110 

85 

A4 

10100100 

87 

E8 

11101000 

88 

A6 

10100110 

90 

EA 

11101010 

91 

AS 

10101000 

93 

EC 

11101100 

94 

AA 

10101010 

96 

EE 

11101110 

97 

AC 

10101100 

Fig.  h 

99 

FO 

11110000 

One  of  the  most  versatile 
2  meter  transceivers  to 
grace  the  marketplace  is  also 
one  ul  the  more  popular 
acquisitions,  namely  the  Icom 
IC-22S,  Freedom  from 
purchasing  crystals  accounts 
for  most  of  its  popularity, 
but  it  also  inspires  frustration 
and  confusion  in  new  owners. 
The  confusion  sets  in  for 
those  persons  who  are  not 
familiar  with  programming  a 
diode  matrix,  and  the  frustra- 
tion occurs  when  one  wishes 
to  program  more  frequencies 
than  the  23  slots  provided. 
There  are  invariably  just  a 
few  more  frequencies  than 
room.  It  sounds  like  some* 
thing  out  of  Murphy *s  law. 
However,  some  solutions  do 
exist. 

The  most  obvious  choice  is 
to  reluctantly  remove  a  few 
frequencies  by  exchanging 
some  diodes.  This  solution  is 
limited  in  the  total  number  of 
frequencies,  which  is  the 
same  as  what  you  started 
with,  and,  most  importantly, 
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BINARY    CODED 
THUMBWHEEL   SWITCHES 
(HEX} 


Fig.  2  Diodes  are  1N914  or  equivalent. 


it  can  only  be  accomplished  a 
couple  of  times.  It  seems  that 

after  the  little  solder  pads  are 
stroked  more  than  twice  by 
your  soldering  iron,  they 
promptly  jump  right  off  the 
board,  leaving  nothing  to  sol- 
der to* 

The  next  solution  is  a  little 
more  lasting.  It  consists  of 
either  an  8-bit  mini- DIP 
switch  or  a  pair  of  binary 
coded  16-position  thumb- 
wheels wired  to  a  full  set  of 
diodes  in  a  specific  switch 
position.  The  switch  can  be 
mounted  internally,  and 
thereby  accessed  only  when 
needed  by  opening  the  case. 
It  also  could  be  mounted 
externally  in  its  own  box  or 
as  part  of  your  touch  tone™ 
pad  box.  It  is  now  fully 
accessible,  but  you  still  must 
remember  all  of  the  coding. 
For  the  computer  buffs,  Fig. 


1  lists  the  coding  for  HEX 
switches,  as  well  as  the  binary 
format. 

Mechanical  mounting  can 
be  customized  in  any  form  to 
suit  the  user.  Fig*  2  shows  the 
necessary  electrical  connec- 
tions for  hooking  up  either 
type  of  switch.  Wiring  can  be 
routed  through  the  9-pin 
accessory  socket  or  the  op- 
tional 24-pin  accessory 
socket,  as  well  as  through  a 
slot  in  the  case. 

Perhaps  the  above  scheme 
is  too  complicated  or  too 
cumbersome.  The  next  solu- 
tion is  the  simplest  one.  It 
seems  that  the  right-most 
column  of  diode  positions  on 
the  program  board  will  incre- 
ment the  frequency  by  15 
kHz.  This  is  the  column  la- 
beled "DO."  The  next  column 
to  the  left,  "Dl,"  will  incre- 
ment   the    frequency   by   60 
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Fig.  3. 


kHz.  If  you  were  to  program 

ail  repeater  frequencies  that 
did  not  use  that  diode  posi- 
tion you  would  have  every 
other  standard  pair  and  sim- 
plex frequency.  Now  all  you 
need  to  do  is  electrically 
switch  in  a  diode  in  column 
Dl  in  the  matrix,  and  you 
have  the  other  half  of  all 
standard  repeater  pairs  and 
simplex  frequencies.  One 
diode  and  one  SPST  switch 
shouldn't  tax  even  the  newest 
Novice  for  complexity.  Nor 
will  you  need  to  memorize 
weird  combinations  to  deter- 
mine what  frequency  you're 
on. 

Fig,  3  shows  schematically 
how  the  diode  and  switch  are 
wired*  An  optional  indicator 
circuit  is  shown  for  night 
mobile  application  or  just 
plain  idiot  lights.  Fig.  4  is  a 
suggested   list  of  frequencies 

Diode  Placement 
D7        06        D5 


to  be  programmed  in  the  con- 
ventional manner.  The  diode 
positions  are  indicated  for 
simplicity.  This  list  will  cover 
all  standard  band  plan  fre- 
quencies, both  repeater  pairs, 
simplex,  and  optional  re- 
peater pairs.  For  split-split 
pairs,  one  more  switch  and 
one  more  diode  will  give  you 
44  more  frequency  combina- 
tions. Split-split  operation  is 
primarily  found  in  California, 
New  York  City,  and  large 
urban  areas.  It  is  only  about 
3%  of  the  total  repeater 
population  and  probably  not 
of  interest  to  the  majority  of 
users.  I  have  mentioned  it  for 
the  sake  of  completeness.  Fig. 
5  indicates  the  additional 
frequencies  available  with  the 
additional  switch  and  diode* 
There  are  a  number  of 
approaches  you  may  take  to 
implement    this    scheme.    A 

D4        D3        D2        01         DO 
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Figm  4.  Suggested  frequency  list,  x  =  diode;  o  =  space. 
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Fig.    5,    Split-split   frequencies 
switch  ON  J 

few  will  be  described  belov 
but  ihey  do  not  approach  all 
of  the  possibilities  that  each 
user  can  invent  to  suit  his 
own  personal  taste  and 
habits. 

The  conservative 
approach:  This  scheme  is  for 
those  persons  who  wish  to 
preserve     the      'unmodified 


with  second  switch.    (Second 

look  on  their  equipment. 
The  two  conductors  for  the 
switch  leads  can  be  connected 
through  the  empty  pins  in  the 
accessory  socket  The  switch 
can  be  mounted  anywhere 
that's  convenient,  such  as  in 
the  touchtone  box  or  taped 
to  the  top  of  the  rig.  Use 
your  imagination. 


Th  e  daring  approach : 
Above  the  channel  selects 
switch  at  the  top  of  the  plas- 
tic front  bezel,  there  Is  just 
enough  room  to  mount  a 
subminiature  toggle  or  slide 
switch  right  where  it  would 
be  most  convenient  to  use.  It 
is  a  little  tricky  and  definitely 
not  recommended  for  the 
fat-finger  set  If  you  have  real 
dexterity,  you  can  mount  a 
DPDT  switch  and  a  couple  of 
LEDs  to  indicate  which  way 
the  switch  ts  thrown.  Again, 
your  imagination  is  the  limit 

The  subtle  approach:  For 
those  who  like  to  customize 
their  rigs  without  being  obvi- 
ous, replace  the  squelch  or 
volume  control  with  one 
having  a  push-pull  switch 
built  in.  Ho  holes  are  drilled, 
the  switch  position  is  obvi- 
ous, and  the  rig  is  not  defaced 
in  any  way.  Both  switches 
can  be  changed  for  those 
wanting  15  kHz  splits. 

Since  each  user  miM 
decide  what  is  best  for  him, 
and  since  an  infinite  number 
of  schemes  exist,  the  above 
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37 
49 


H  91 

13.  03 


15, 

19* 

21. 


15 
39 

51 


Fig,  6.  Using  the  frequency 
selection  chart  of  Fig.  4,  a 
nice  phenomenon  occurs.  The 
fast  digit  of  the  dial  selector 
corresponds  with  the  fast 
digit  of  the  frequency  for 
each  odd  position  of  the 
switch.  This  should  ease  the 
task  at  memorizing  hat 
frequency  is  where. 

ideas  should  provide  enough 
mental  stimulation  without 
belaboring  the  point. 

The  schemes  described 
above  were  compiled  through 
discussions  with  many  lC-225 
owners  and  users.  I  specifi- 
cally want  to  thank  WA2KTJ, 
WB2HQE,  and  WB2HQQ 
who  contributed  and 
modeled  most  of  these  ideas 
on  their  rigs.  ■ 
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Now  you  tin  tort  III  the  2  meter  f M  frequencies  from  14601  thru 
147.99  on  your  IC  ZZS  The  basic  VIP  42  conversion  provides  42  channels, 
including  ail  the  repeater  pairs,  all  of  the  standard!  simplex  frequencies. 
and  any  two  other  desired  user  programmed  channels  The  VIP  -&QQ  option 
adds  simplex  capability  on  channels  600kHz  above  the  indicated  channel, 
while  the  VIP  15  notion  provides  the  capability  ol  moving  the  IC  22S 
15kHz  up  Irom  the  indicated  frequency  for  split  operation. 
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FREQUENCY  COUNTERS 


By  popular  demand  w*  a*e  con  tin  nine  to  offer 
a  Fairchild  Clock,  Moduli:  FCS-8100A 
(suggested  retail  $20)  with  any  purchase  of  $99 
or  more  from  73  advertisements. 


Previously  kitted  (or  Cr&scomm  Inc.  by  Hal-Tronm 

COMPLETE  KITS:  CONSISTING  OF   EVERY  ESSENTIAL 
PART  NEEDED  TO  MAKE  YOUR  COUNTER  COMPLETE. 
HAL-600A     /DIGIT     COUNTER     WITH      FREQUENCY 
RANGE  OF  ZERO   TO  600  MHz.   FEATURES  TWO   IN- 
PUTS:   ONE    FOR    LOW    FREQUENCY    AND   ONE    FOR 
HIGH  FREQUENCY;  AUTOMATIC  URO  SUPPRESSION 
TIME    BASE    tS    1.0   SEC  OR     I    SEC   GATE  WITH  OP 
TIONAL     10    SEC    GATE     AVAILABLE      ACCURACY     ± 
.001  %r   UTILIZES    10-MHz  CRYSTAL  5   PPM. 
COMPLETE    KIT  $1*9.00 

HAL-300A  7DIGIT  COUNTER  WITH  FREQUENCY 
RANGt  OF  ZERO  TO  300  MHz  FEATURES  TWO  fN- 
POT5:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  BASE  IS  1.0  SEC  OR  I  SEC  GATE  WITH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE  ACCURACY  ± 
.001%.  UTILIZES  lO-MHz  CRYSTAL  S  PPM 
COMPLETE  KIT  *  124.00 

HALLOA  8  DIGIT  COUNTER  WITH  FREQUENCY  RANGE 
OF  ZERO  TO  SO  MHz  OR  BETTER  AUTOMATIC  DCCI 
MAL  POINT.  ZERO  SUPPRESSION  UPON  DEMAND, 
FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY 
INPUT.  AND  ONE  ON  PANEL  FOR  USE  WITH  ANY 
INTERNALLY  MOUNTED  HAL-TRONIX  PRESCALER 
FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN 
MAOE,  1.0  SEC  AND  1  SEC  TIME  GATES.  ACCURACY 
*  ,001%.  UTILIZES  10  MHz  CRYSTAL  5  PPM. 
COMPLETE    KIT  $12400 


HALTRQNIX  BASIC  COUNTER  KITS 
STILL  AVAILABLE 

THE  FOLLOWING  MATERIAL  DOES  NOT  COME  WITH 
THE  BASIC  KIT;  THE  CABINET,  TRANSFORMER, 
SWITCHES,  COAX  FITTINGS,  FILTER  LENS,  FUSE 
HOLDER,  T-03  SOCKET,  POWER  CORD  AND  MOUNT- 
ING  HARDWARE. 

HAL-6O0X   (Same  Specifications  as   HAL  600A)  $124.00 

HAL-300X   (Same  Specifications  as  HAL-300A) 
HAL-50X      (Same  Specifications  as    HAL  5QA) 


$99,00 
$99.00 


PRE-SCALER  KITS 

HAL-0-3Q0PRE   (pFe-dri(led   G10    board   and   all    com 
ponents)  $19,95 

HAL-0-300P/A  (Same  as  above  but  with  preamp) 

$29.95 

HAL-0-600PRE  {Pre  drilled  G10  board  and  all  com- 
ponents) $39.95 

PRE  BUILT  COUNTERS  AVAILABLE 

(HAL-600A  —  $229.00)  (HAL-30OA  —  $199.00)  HAL- 
50A  —  $199,00),  ALLOW  4  TO  6-WEEK  DELIVERY 
ON   PRE  BUILT   UNITS. 


See 


*//i 


Hal-Tronix 

p.  o.  BOX  1101 

SOUTHGATE,   MICH.   48195 
PHONE  (313)   285-1782 

ORDERS  OVER   $15.00  WILL   BE  SHIPPED   POSTPAID 
EXCEPT    ON    ITEMS    WHERE    ADDITIONAL    CHARGES 
ARE    REQUESTED     ON    ORDERS    LESS    THAN    S15  00 
INFORMATION:    PLEASE    INCLUDE  ADDITIONAL   SI  00  FOR   HANDLING 

AMO  MAILING  CHARGES. 


niu 


HAflCHD  C.  NO  WON  D 

wezxH 


SHIPPING 


SEND    SASE    FOR    FREE    FLYER 


H24 


HATRY 

electronics 

500  Ledyard  St.,  Hartford  CT  061 14 

203-527-1881 


(1  block  east  of  Wethersfietd  Ave.  off  Airport  Rd. 
Rte.  6) 

See  Ward  W1WRQ  -  John  W1 JJR 

or 
Dave  WA1HFE 


HEADQUARTERS  for  2W1  FM 
Tempo    VHF/ONE,    SSB/ONE   adaptor.  Tempo 
VHF  amplifiers,  FMH-2,  FIWH-5;  Drake  TR  33  C, 
A  A  10,  AC  10;  Regency  HR  2B,  HR  312,  AR  2, 
P  110  &  crystals  for  all  lines  listed  above. 

FM  GAIN  ANTENNAS 
For  mobile,  fixed  or  portable  operation  by  Cush- 
Craft    Hy-Gain,    Antenna    Specialists    &    New- 
T  routes, 

ANTENNA  STUFF 
Open  wire  feedline  -  #18,  #14,  #12  ga.  bare 
cop  per  weld  wire  -  #14,  #12  enamel  copper  - 
insulators  -  W2AU  baluns  1-1  or  4*1  -  lowloss 
coax  cable  -  Rohn  25G  towers  &  accessories  - 
Blitzbug  lightning  arrestors  -  glassline  guy  -  B&W 
antenna  switches  -  Belden  72  &  300  ohm  KW 
twinlead  -  Amphenol  UHF  &  BNC  connectors. 

AMATEUR  GEAR 
Drake,  Swan,  Tempo,  Ten-Tec,  Dentron,  Regency, 
Mosley,  Hy-Gain,  CushCrafL 


(Canadian  Amateurs  Send  U.S.  Funds  Only} 

F.O.B.  Hartford 
Please  include  postage 


CONNECTICUT'S  OLDEST  HAM  STORE 
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Evert  Fruitman  W7RXV 
2808  West  Ranch  o  Drive 
Phoenix  AZ  85017 


Avoid 

An  Overvoltage 
Catastrophe 


protective  circuit 


When  the  spare  car  bat- 
tery under  the  table 
began  giving  way  to  regulated 
power  supplies  to  run  the 
mobile  rig  in  the  house,  the 
specter  of  creamed,  frapped, 
and  fried  rigs  started  to  rear 
its     ugly     head.     This     was 


brought  about  by  the  possi- 
bility of  power  supply  com- 
ponent failure.  With  this  in 
mind  {not  to  mention  the 
smell  of  the  smoke),  I  worked 
out  and  tested  several  meth- 
ods of  protecting  the  delicate 
equipment.     They    are    pre- 


sented here.  Fig,  1  shows  a 
typical  series-regulated  power 
supply  suitable  for  use  with 
12-  to  14-volt  equipment 
drawing  up  to  4  Amps.  Al- 
though state-of-the-art  sys- 
tems would  use  at  least  one 
or    more    ICs,    most   of  the 


USE    *4£AT5l«ltt 


<H 


WAV   fit  6V  *  12V    Fit 
TftANSFOtiWEttS    <H 
SER1E5 


AT    FULL    LOAD 


#- 


Fig.  J.  Typical  regulated  power  supply.  This  may  be  built  for  $20  to  $30  with  some  surplus 
parts.  *Typicaf  values. 


parts  for  this  supply  might  be 
found  in  the  junk  box. 

In  order  to  obtain  13  volts 
out  of  the  supply,  about  18 
volts  must  go  into  the  bridge. 
The  voltage  out  of  the  first 
filter  may  exceed  25  volts.  A 
component  failure  in  the  con- 
trol circuit  could  place  exces- 
sive voltage  on  your  unsus- 
pecting rig.  That  could  un- 
duly stress  some  of  the  semi- 
conductors and  cause  them  to 
fall  by  the  wayside.  Fuses  and 
other  protection  circuits 
could  operate,  but  they 
would  probably  be  too  slow. 
Those  protection  circuits  that 
are  internally  connected  to 
keep  the  series-pass  transistor 
from  passing  more  than  a 
predetermined  amount  of 
current  or  voltage  depend 
upon  said  transistor  remain- 
ing in  good  health  under  all 
conditions,  That  isn't  a  safe 
assumption! 

Fig.  2  shows  one  of  the 
simplest  protection  systems 
of  all.  When  the  voltage 
reaches  the  breakdown  or 
£ener  voltage  of  VR,  the  di- 
ode goes  into  conduction. 
There  is  no  current  limit 
other  than  the  fuse,  which 
blows.  VR  is  picked  to  have  a 
value  just  above  the  normal 
operating  voltage  of  the  home 
supply,  but  well  below  the 
upper  limit  of  the  rig.  (Mobile 
equipment  has  be  rated  to 
withstand  upwards  of  16 
volts.) 

The  good  news  about  this 
system  is  that  it  is  simple;  the 
bad  news  is  that,  unless  a  very 
heavy-duty  zener  is  used, 
every  time  it  operates,  the 
fuse  and  the  diode  must  be 
replaced.  When  the  diode 
goes  into  'heavy  conduction 
due  to  an  overvoltage  condi- 
tion,  it  shorts  out  and  there- 
by blows  the  fuse.  This  sys- 
tem is  as  effective  as  it  is 
simple  and  may  be  found  in 
commerci  ally -manufactured 
equipment. 

One  alternative  is  a  string 
of  low-voltage  high-current 
zeners  in  series.  They  would 
be  able  to  carry  enough  cur- 
rent to  blow  the  fuse  without 
shorting  out*  This  method  is 
fairly  economical  and  still  re- 
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Fig.  3.  Heavier-duty  protection  system. 


tains  a  high  degree  of  simplic- 
ity. Remember,  in  case  of  a 
malfunction,  only  the  fuse 
should  have  to  be  changed, 
not  the  zeners.  See  Fig.  3. 

Going  one  step  up  the 
complexity  ladder,  the  next 
method  amounts  to  a  diode 
amplifier*  A  low-current 
2ener  is  used  to  tell  a  heavy- 
duty  transistor  when  to  turn 
on  and  blow  the  fuse.  This  is 
a  nondestructive  system  and 
stilt  clamps  the  output  volt- 
age to  a  safe  level  Only  the 
fuse  need  be  replaced  after 
the  system  operates.  It  still 
does  not  have  a  really  sharp 
tu  rn-on  characteristic, 
though.  It  is  probable  that  it 
will  bleed  some  current  all  of 
the  time  if  it  is  operated  near 
the  zener's  voltage  rating.  It 
leaves  something  to  be  de- 
sired, but  it  certainly  would 
provide     protection.     It     is 
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shown  in  Fig,  5. 

Another  approach  is 
shown  in  Fig,  6.  A  pot  is 
adjusted  to  fire  an  SCR  when 
the  voltage  reaches  a  pre- 
determined  point  The  SCR 
system  needs  a  suitable  RC 
network  to  prevent  accidental 
triggering  by  transients  or 
glitches.  (Go  ahead,  ask  me 
how  I  know!)  This  one  seems 
to  have  been  dropped  from 
general  use. 

Fig.  7  shows  a  very  effec- 
tive overvoltage  system.  With 
the  values  shown,  it  may  be 
adjusted  to  dump  anywhere 
from  7  to  30  volts,  and  it 
may  be  set  to  within  Vi  volt 
of  the  desired  trip  point.  It 
may  be  used  on  power  sup- 
plies delivering  upwards  of  30 
Amps.  There  is  no  Mbfeed'J 
current  through  the  power 
transistors  and  only  about  20 
mA  in  the  control  circuit. 

VR1  and  the  4700-Qhm 
resistor  provide  a  stable  refer- 
ence voltage  for  the  base  of 
Ql,  which  is  one-half  of  a 
differential  amplifier  The  Ik 
resistor  and  10k  pot  sense  the 
voltage  level  and  feed  a  por- 
tion of  it  to  the  base  of  Q2, 
where  it  is  compared  to  the 
reference  voltage. 

Q2Js  collector  voltage 
shifts  from  5  to  9  volts,  de- 
pending upon  the  setting  of 
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Fig.  4.  Heavy-duty  protection  system  (similar  to  Fig.  3)*  Some 
73  advertisers  have  been  selling  1N4QQH  for  75/17.  3-  to 
5-Amp  diodes  would  be  better,  but  they  would  raise  the  cost 
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the  pot.  This  4-volt  change  is 
coupled  to  the  base  of  Q3  via 
the  5600-Ohm  current- 
limiting  resistor  and  the  sec- 
ond zener,  which  is  used  to 
get  rid  of  the  5-volt  offset 
coming  in  from  Q2's  collec- 
tor. With  this  arrangement, 
Q3's  collector  will  go  sud- 
denly from  0  to  13  volts, 
until  it  is  tied  to  the  base  of 
Q4- 

With  Q3's  collector  low, 
Q4  and  Q5  are  just  quietly 
sitting  there  waiting  for  some 
forward  bias.  When  Q3's  cot- 
lector  swings  high,  Q4  and  Q5 
(a  Darlington  pair)  are  driven 
into  "hard"  conduction. 
Since  05  is  connected  across 
the  power  supply,  the  fuse 
blows.  Until  it  opens  up,  the 
voltage  is  clamped  very  close 
to  the  value  determined  by 
the  setting  of  the  pot. 

Additional  2N3055s 
should  be  paralleled  with  Q5 
for  each  additional  10  Amps 
of  fuse  rating.  Since  Q5  is 
turned  on  only  long  enough 
to  blow  the  fuse,  there  is  no 
need  to  put  it  on  a  heat  sink. 
The  layout  is  not  critical 
and  neither  are  most  of  the 
parts  values,  but  try  to  stay 
within  20%  of  the  listed  val- 
ues if  you  want  it  to  work  as 
well  as  possible. 


Initial  setup  is  fairly  sim- 
ple. Connect  a  voltmeter 
across  the  power  supply.  Re- 
place the  fuse  with  a  12-volt 
150-mA  (or  higher  current) 
tamp.  If  the  power  supply  is 
adjustable,  set  it  for  about 
14Vi  to  15Vi  volts.  Adjust  the 
10k  pot  until  the  light  snaps 
on.  Doubie-check  that  adjust- 
ment. Slowly  back  down  the 
power  supply  voltage  and 
note  the  point  at  which  the 
lamp  goes  off.  This  should  be 
within  Yi  volt,  and  typically 
within  Va-  volt,  of  the  desired 
trip  point.  (That's  why  you 
should  stay  within  20%  of  the 
values  given  in  the  parts  list.) 
If  the  power  supply  is  not 
adjustable,  then  place  one  or 
two  flashlight  batteries  in 
series  with  it  for  initial  setup. 

If  all  of  the  parts  are  pur- 
chased new  from  some  of  the 
surplus  dealers  found  in  the 
back  of  this  magazine,  the 
whole  thing  shouldn't  cost 
$5.00.  Of  course,  that  price 
could  be  trimmed  with  a  little 
help  from  the  junk  box* 

One  more  thing:  This  unit 
could  be  built  into  a  small 
box  and  added  to  the  mobile 
rig  in  the  car  to  protect  it 
from  possible  automotive 
voltage  regulator  malfunc- 
tions. ■ 
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Fig.  6.  Overvoltage  protection      Figr    7.  Sensitive,  adjustable  overvoltage  protection  system*   Ql,   Q2,  and  Q3  are  2N2926, 

withSCRs,  2N3414,  etc. 
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The  Amazing 
Zener  Sweeper 


big  deal  gadget  • 
tests  zener  diodes 
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Brazil 


Have  you  ever  acquired  a 
packet    of   unmarked, 

untested  zener  diodes  from 
one  of  the  surplus  dealers 
who  advertise  in  73  Maga- 
zine! {Of  course,  you 
wouldn't  buy  from  one  who 
doesn't  advertise  in  73!)  Per- 
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haps  you  have  discovered  that 

sorting  and  testing  100  such 

zener     diodes     is     a    rather 

formidable  task. 

The  common   method  of 

testing  a   zener   diode   is  by 
connecting  the  zener  in  series 
with  a  limiting  resistor  across 
a  variable  voltage  source  and 
metering   the   zener   voltage. 
See  Fig,  1(a).  As  the  supply 
voltage  is  increased,  the  volt- 
age  across    the   zener   diode 
wilt   be  equal  to  the  supply 
voltage  until  the  zener  point 
is  reached.  At  that  point,  the 
voltage  across  the  zener  will 
cease  to  rise  with  further  in- 
crease in  the  supply  voltage, 
and   the   meter  will  indicate 
the  zener  voltage.  This  test, 
however,    does  not  make  it 
readily   apparent  whether  or 
not  the   zener   under  test  is 
leaky.  In  Fig,  1  (b),  this  zener 
diode   leakage  is  represented 
by   RZ   in   parallel   with  the 
diode.    The    applied   voltage 
will  divide  across  RL  and  RZ 
until     the     zener    point    is 
reached,  at  which  time  it  will 
stabilize.    In    this    case,    the 
voltage  across  the  zener  diode 
i  Defeased     with     increasing 
supply  voltage,  as  it  should* 
but  it  was  less  than  the  sup- 
ply   voltage,    A    careful    ob- 
server may  notice  this,  but  I 
have  been  known  to  miss  it. 
The  shortcomings  of  this 
method  can  be  overcome  by 
using  a  sawtooth  test  voltage 
and     monitoring    the    zener 
voltage  with  an  oscilloscope 
whose    horizontal    sweep    is 
driven  by  that  sawtooth*  This 
is    possible    with    an   oscillo- 
scope   that     provides    front- 
panel  access  to  its  internally- 
generated    sweep  voltage,   as 
shown   in    Fig.   2.   The   dis- 
played ramp  will  rise  to  the 
zener  point,  beyond  which  it 
will   be  a  horizontal  line.  If 
the  zener  passes  current  be- 
fore    the     zener     point     is 
reached  (is  leaky),  the  ramp 
will  be  curved.  If  the  zener 
does    not    go    into  complete 
conduction  at  its  zener  point 
(is    resistive),   the   horizontal 
trace   will    continue  to  rise. 
This    would   seem    the  ideal 
method,    but    it    does    have 
several  disadvantages: 
I.  Not  all   oscilloscopes  pro- 
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vide  front-panel  access  to  the 
sweep  voltage. 

2.  The  trace  on  the  screen 
often  begins  after  the  voltage 
on  the  sweep  output  ter- 
minals has  risen  to  some 
value,  making  it  impossible  to 
test  zeners  of  voltages  lower 
than  that  value* 

3,  It  is  somewhat  time- 
consuming  for  use  in  testing 
any  great  number  of  devices. 
(Remember  that  packet  of 
100  unmarked,  untested 
zeners?) 

Perhaps  you  have  antici- 
pated the  next  step,  A  saw- 
tooth generator  whose  output 
has  a  zero  baseline  and 
sufficient  amplitude  to  ex- 
ceed the  voltage  of  the  zeners 
to  be  tested  will  do  nicely. 
Described  hereafter  is  a  tester 
that  provides  these  features. 
The  circuits,  far  from  orig- 
inal, have  been  borrowed 
from  various  sources  and 
modified  as  necessary  to 
utilize    the    contents    of  my 

*40V 


particular  junk  box. 

Fig,  3  is  a  block  diagram 
of  the  tester.  A  sawtooth, 
controlled  by  a  multivibrator, 
is  amplified  and  applied  to 
the  test  circuit.  Jacks  are 
provided  for  connections  to 
the  oscilloscope  inputs  and 
for  leads  to  connect  to  the 
zener  under  test. 

The  heart  of  the  tester  is 
an  integrator  with  a  clamping 
transistor  to  reset  the  timing 
capacitor  at  the  end  of  its 
timing  cycle,  which  produces 
a  sawtooth  (Fig.  4).  The  re- 
quired control  voltage,  EC,  is 
obtained     from    an    astable 
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multivibrator.  When  EC  is 
high,  D9  is  reverse  biased,  and 
the  positive  voltage,  applied 
through  R8,  holds  Q3  in 
saturation.  R12  is  thus  in 
parallel  with  C7,  the  timing 
capacitor,  EO  is  then  essen- 
tially zero.  When  EC  goes 
low,  D9  conducts,  and  D10 


and  Dll  are  reverse  biased. 
Q3  turns  off,  and  the  circuit 
begins  to  integrate  at  the  rate 
°f  'RIO  x  C7  volts  per 
second.  This  rise  continues 
until  the  control  voltage  again 
goes  high,  driving  Q3  to 
saturation  and  discharging 
C7.    With    the    components 


Fig,  6. 


Fig.  10.  Zener  diode  tester. 
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shown,  the  rise  is  approx- 
imately 560  volts  per  second. 

The  amplitude  of  the  ramp 
produced  is  dependent  on  the 
timing  rate,  limited  by  the 
voltage  applied  to  the  inte- 
grated circuit. 

Fig,  5  shows  the  astable 
multivibrator  that  produces 
the  control  voltage.  The 
timing  components  are  C5, 
R5    and   C6,   R6.  The  time 


interval  of  conduction  of  the 
transistors  is  given  by:  T  = 
0.692  xCxR. 

With  the  components 
shown,  pulses  of  approx- 
imately 7  milliseconds  dur- 
ation are  obtained  with  an 
amplitude  of  18  volts.  This  is 
quite  adequate  to  control  the 
sawtooth  generator. 

The  sawtooth  from  I  CI, 
approximately     4     volts    in 
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Fig.  12.  Component  location* 


amplitude  and  of  7  milli- 
seconds duration,  is  applied 
to  a  two-stage  direct-coupled 
amplifier  (Fig.  6).  Output 
from  the  amplifier  section  is  a 
40-volt  sawtooth  whose 
duration  is  somewhat  less 
than  7  milliseconds,  having 
lost  a  bit  due  to  the  bias  on 
transistors  Q4  and  Q5.  Q5f  a 
GE152,  is  the  only  critical 
component  in  the  tester.  It 
must  have  good  linearity,  low 
leakage,  and  an  adequate  volt- 
age rating. 

The  power  supply,  Fig.  7, 
is  designed  to  provide  both 
positive  and  negative  6  volts 
from  a  single  low-voltage 
secondary.  A  bridge  rectifier 
is  connected  with  equal  loads 
on  its  positive  and  negative 
outputs.  Equal  cunvm  Hows 
in  both  loads;  hence,  equal 
voltages  of  opposite  polarity 
are  developed.  These  power 
the  LM741.  The  high-voltage 
secondary  provides  +40  volts 
for  the  output  amplifier, 
which  ensures  that  the  test 
sawtooth  will  be  of  sufficient 
amplitude  for  the  range  of 
zener  diodes  normally  en- 
countered in  the  shop  where 
this  tester  is  in  use.  R3  is  used 
to  drop  the  +40  volts  to  +20 
volts  to  power  the  multi- 
vibrator. 

The  zener  diode  tester  is 
quite  simple  to  use,  Connec- 
tions are  made  from  the 
tester  to  the  vertical  and 
horizontal  inputs  of  an 
oscilloscope  whose  vertical 
amplifier  is  set  for  "dc"  and 
whose  horizontal  amplifier  is 
set  for  "external/'  The  zener 
diode  is  connected  to  the  test 


terminals  and  a  graphic  repre- 
sentation of  the  zener  char* 
acteristics  is  displayed  on  the 
oscilloscope  screen.  The  zener 
voltage  may  be  read  on  the 
screen  if  the  oscilloscope  is 
calibrated.  A  polarity-re- 
versing switch  is  provided  for 
convenience  in  switching  the 
polarities  of  the  test  ter- 
minals. A  normal  zener  will 
produce  a  distinctive  trace, 
while  a  defective  device  will 
be  readily  apparent  (Fig.  9), 
thus  facilitating  rapid  testing. 

Figs,  11  and  12  show  the 
layout  used  in  the  prototype 
of  this  tester.  Nothing  in  the 
layout  is  critical,  which 
means  a  great  deal  of  vari- 
ation is  possible,  so  you  can 
make  use  of  any  available 
parts. 

Though  constructed  only 
recently,  this  tester  already 
has  proven  of  tremendous 
value.  Several  previously  in- 
explicable power  supply 
problems  have  been  resolved 
by  demonstrating  that  a  zener 
knee  was  not  sharp.  Addi- 
tionally, more  than  100  un- 
marked, untested  zener 
diodes,  purchased  from  one 
of  the  surplus  dealers  who 
advertise  in  73  Magazine, 
have  been  tested  and  sorted.  I 
have  found  it  well  worth  my 
time.  ■ 
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How  To  Use  a  Varactor 

And  Why 


semi-exhaustive  article 


Jim  Barneii  W6JB 
1163  Calls  Las  Tramas 
Thousand  Oaks  GA  91360 


This  article  is  written  to 
acquaint  anyone  who 
has  not  used  voltage*variable 
capacitors  ( varactor  s)  with 
their  most  important  charac- 
teristics. Varactor  diodes  are 
about  the  same  size  as  the 
popular  1N914  diode,  They 
can  be  used  to  replace  larger 
and  slower-reacting  mechan- 
ically-variable capacitors  and 
are  easily  remotely  con- 
trolled. 

For  example,  a  circuit  to 
be  tuned  using  a  mechan- 
ically-variable capacitor  has 
to  be  carefully  located  in  a 
place  where  the  shaft  is  ae- 
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Fig,  L  (a)  A  mechanically- 
variable  capacitor,  (b)  A  volt- 
age-variable capacitor  (varac- 
tor). 


cessible  to,  for  example,  a 
front  panel.  The  varactor  and 
the  circuit  it  tunes,  on  the 
other  hand,  can  be  located 
anywhere,  with  no  regard  for 
the  front  panel  A  potenti- 
ometer to  derive  the  control 
voltage  for  the  varactor  can 
be  mounted  anywhere  on  the 
front  panel,  and  the  dc  con- 
trol wire  can  be  routed  at  a 
great  distance  from  the  varac- 
tor and  tuned  circuit. 

Varactors  can  be  ohm- 
meter  tested  for  forward  and 
reverse  resistance  to  deter- 
mine if  they  are  good.  How- 
ever, the  varactor  diode  does 
not  operate  as  a  zener  diode 
or  as  a  rectifier  diode.  It  is 
biased  in  the  reverse  direc- 
tion, as  is  a  zener  diode,  but 
does  not  go  into  avalanche 
breakdown.  It  is,  in  fact, 
operating  in  a  cutoff  con- 
dition. As  the  reverse  voltage 
(bias)  is  varied,  the  junction 
capacitance  varies,  providing 
a  voltage-variable  capacitor. 
Fig.  1(a)  shows  a  mechani- 
cal I y-variable  capacitor,  and 
Fig,  1{b)  shows  a  varactor 
(voltage-variable  capacitor).  II 
is  notable  that  any  diode  can 
be  used  as  a  varactor  t 
although  capacity  range, 
unloaded  Q,  and  nominal 
capacitance  values  may  fall 
short  of  some  amateur 
project  requirements* 


Applications 

Varactors  can  be  used  in 
small  signal-tuned  circuit  ap- 
plications where  space,  layout 
restrictions,  speed  of  tuning, 
and  reliability  are  important 
Some  typical  applications  are 
FM  generation,  remote  vfos, 
remotcly4uned  filters,  and  re* 
motely-tuned  amplifiers.  The 
varactor  shows  true  superior- 
ity over  mechanically-variable 
capacitors  in  situations 
demanding  rapidly  changing 
capacitance  values;  two  exam- 
ples are  electronic  scanners 
and  FM  demodulators  using 
phase  locked  loop  techniques. 

Control      Voltage      (Bias) 
Requirements 

There    are    two    ways    to 


to) 


provide  the  control  voltage  to 
varactors  used  in  tuning  appli- 
cations. One  way,  as  in  Fig. 
2 (a),  is  to  use  a  radio  fre- 
quency choke.  The  other 
way,  as  in  Fig.  2(b),  is  to  use 
a  carbon  resistor.  The  rf 
choke  is  frequency  sensitive 
and  can  load  the  circuit  to  be 
tuned  with  un desired  reac- 
tances. The  carbon  resistor  is 
a  better  choice,  because  it  is 
frequency  insensitive,  and 
almost  no  control  voltage  is 
dropped  across  a  1 00k  resis- 
tor, 100k  of  resistance  will 
not  load  tuned  circuits  using 
varactors,  and  it  is  the  varac- 
tor's  own  Qu  that  will  nor- 
mally determine  the  overall 
circuit  loaded  Q,  Qu  is  the 
unloaded  varactor  0  and  is 
mathematically  approximated 
by  dividing  its  capacitive  reac- 
tive value  by  its  series  resis- 
tive losses. 

Typical  Control  Voltages 

Varactors  typically  are 
controlled  by  voltages  in  the 
2-  to  30-volt  range  and  are 
rated  for  their  nominal 
capacitance  value  at  4  volts. 
See  Fig,  3(a).  Fig.  3(b)  shows 
how  Qu  degrades  for  low 
voliages  and  illustrates  why 
most  varactors  seldom  are 
controlled  by  less  than  2 
volts.  At  less  than  2  volts,  the 
varactor  Qu  becomes  so  poor 
that  the  selectivity  of  the 
tuned  circuits  is  quickly  de- 
graded. In  the  circuit  shown 
in  Fig.  3(d),  the  circuit 
loaded  Q  is  controlled  by  the 
inductor's  relatively  low  Q  of 
100.  Fig.  3(c)  shows  how 
only  a  small  change  in  control 
voltage  at  the  3-volt  level  has 
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Fig.  2.  (a)  The  rfc  isolates  the  rf -tuned  circuits  from  the 
low-impedance  control  voltage  circuitry,  The  ,01  uF  capacitors 
provide  bypassing  and  dc  blocking,  (b)  The  1 00k  resistor 
works  better  than  the  rfc  for  isolation. 
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FA?,  3,  Hypothetical  varactor  curves  and  circuit* 


a  greater  effect  on  moving  the 
tuned  circuit's  center  fre- 
quency than  the  same  small 
change  would  have  at  the 
9-voft  leveL 

Hyperabrupt  and  Abrupt 
Junction  Varactors 

Hyperabrupt     [unction 

varactors  typically  have  nomi- 
nal capacitance  (at  2  volts) 
around  200  pF  to  500  pF. 
They  have  10- to-one  capacity 
change  ability  but  have  poor 
Ou  values  at  frequencies 
above  1  MHz,  They  do  find 
use  in  broadcast  AM  receiver 
circuits  where  the  500  kHz  to 
1500  kHz  frequency  band 
must  be  tuned.  It  is  seen 
from : 

i 


ftsoo  = 


2*     VLxC 


that 


2-    ^  L  *  9  x  C 


r  and 


that  a  10-to-one  capacity 
change  will  more  than  tunc 
the  entire  broadcast  AM 
band. 

Abrupt  junction  varactors 
typically  have  nominal  capac- 
itance {at  4  volts)  around  1 
pF  to  50  pF,  They  have  2-  or 
3-to-one  capacity  change  abil- 
ity and  have  good  Qu  values 
usable  up  to  the  VHF  bands. 
The  amateur  ham  bands  are 


so  narrow  that  the  2-  or 
3-toone  capacity  change  abil- 
ity is  more  than  adequate  to 
tune  any  of  them. 

Tracking 

Varactors  can  be  used  in 
gang-tuned  circuits  or  in  iso- 
lated circuitry  tuned  to  the 
same  frequency  (Fig.  4),  but 
now  attention  to  the  details 
such  as  stray  capacitances  and 
electrical  sameness  of  alt  var- 
actors used  must  be  con- 
sidered. The  inductors  are 
identical,  and  so  must  the 
values  of  varactor  capacities 
be  identical  for  any  control 
voltage  to  get  good  tracking. 
Incorrect  tracking  would 
cause  the  input-tuned  circuit 
to  tune  at,  for  example,  14 
MHz,  while  the  output  circuit 
might  tune  at  14.5  MHz.  This 
would  be  an  example  of  poor 
tracking  or  misalignment. 
Careful  curve  matching,  as  in 
Fig.  3(a),  to  insure  that  one 
varactor  has  the  same  capac- 
ity as  its  matching  varactor  at 
the  same  control  voltages 
will,  along  with  matching 
stray  capacitances,  provide 
good  tracking. 

Temperature  Stability 

The  varactor  barrier  poten- 
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Fig.  4.  A  hypothetical  radio 
identical  timed  circuits. 

tial  will  change  with  tempera- 
ture at  about  -2  mV/DC.  This 
could  be  significant  at  tow 
control  voltages  and  can  be 
compensated  for  as  shown  in 
Fig,  6,  The  extra  diode 
should  have  an  alloy  structure 
similar  to  the  varicap  junc- 
tion. For  most  amateur  appli- 
cations, one  can  ignore  tem- 
perature   stability    problems, 

Nonlinearity  Precautions 

Cross  modulation  in  a  re- 
ceiver front  end  using  varac- 
tors could  be  a  problem  if 
care  is  not  taken.  A  strong 
signal  being  amplitude  modu- 
lated a  Few  kHz  away  from 
the  varactor-tuned  circuit's 
center  frequency  could  alter 
the  control  voltage  on  the 
varactor.  The  rapidly  chang- 
ing control  voltage  could 
cause  amplitude  variation  of  a 
desired  signal  at  the  strong 
signal's  modulation  rate. 

Intermodulatiun  distortion 
products  could  occur  when 
two  strong  signals  are  added 
to  the  varactor  control  volt- 
age. Two  circuits  used  to 
combat  these  effects  are 
shown  in  Fig.  6.  It  is  seen 
that  large  alternating  control 
voltage  variations  cause  one 
varactor  to  increase  in  capac- 
ity and  the  other  varactor  to 
decrease  in  capacity,  in  effect 
canceling  the  total  network 
capacity  change. 

(a) 


frequency  amplifier  with  two 

Summary 

The    basic    properties    of 
voltage-variable     capacitors 

(varactors)  and  some  circuitry 
used  with  varactors  has  been 
presented.  The  varactor  is  a 
rugged,  reliable,  small  t  re- 
motely tunable,  fast,  and 
easy-to-use  device  for  tuned- 
circuit  applications.  For  be- 
ginning  amateur  projects 
using  varactors,  no  special  at- 
tention to  details  is  required. 
For  advanced  amateur  pro- 
jects, some  areas  of  special 
care  have  been  identified  and 
some  solutions  offered,  I 
hope  that  your  interest  has 
been  sufficiently  stimulated 
so  you  will  try  varactors  in 
amateur  projects  of  your 
own. 

These  devices  are  available 
at  most  large  electronic  dis- 
tributors and  are  not  too  ex- 
pensive. It  has  been  pointed 
out  that  any  diode  can  be 
used  as  a  varactor,  It  was 
noted  that  0u.  nominal  ca- 
pacity, and  capacity  tuning 
range  of  the  ordinary  diode 
isn't  as  good  as  specially- 
manufactured  varactors,  but 
it  could  be  fun  to  start  pull- 
ing diodes  out  of  your  junk 
box,  isolate  them  with  a  100k 
resistor,  provide  dc  blocking 
and  bypassing  with  .01  uF 
capacitors,  and,  say,  build 
your  own  RIT  (receiver  in- 
cremental tuner).  ■ 
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Fig>  5.  Temperature<ompenSQted  varactor  circuit. 


Fig.  6.  (a)  This  is  the  parallel  arrangement,  (b)  This  is  the  series 
arrangement.  Ail  resistors  are  I00kf  and  all  fixed  capacitors  are 
.01  uF.  These  circuits  compensate  for  strong  signal  effects  on 
varactors  biased  at  low  voltages. 
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olid  state  antenna  trans- 
mit/receive  switching  is 


•  RECEIVE 


|«c 


kHttHHA 

■ 


RFC 

2 


ftf 


ftt 


not  a  new  idea  and  is  em- 
ployed in  many  low-power  2 
meter  transceivers,  At  low 
power  levels,  garden-variety 
diodes  can  be  employed,  so 
such  a  method  of  trans- 
mit/receive switching 
becomes  economical  as  we 


as  efficient. 

It  would  be  desirable  to 
employ  diode-type  antenna 
switching  at  higher  power 
levels  also.  Such  switching  is 
essentially  instantaneous  and 
avoids  the  mechanical  and 
electrical  problems  associated 
with  relays.  Relays  are  cer- 
tainly reliable  devices,  but, 
in  mobile  and  outdoor  instal- 
lations, they  can  develop 
problems  over  a  period  of 
time.  Diode  switching  is 
especially  advantageous  in 
any  outdoor  antenna 
switching  scheme,  since  prob- 
lems associated  with  weather- 
proofing  disappear. 

This  article  describes  a 
new  transmit/receive  diode* 
developed  by  Microwave  As- 
sociates, which  is  in  the  same 
price  class  as  a  relay.  It  will 
handle  50  Watts  of  CW/FM 
output  or  about  twice  thai 
much  for  SSB.  Unfortunately 
for  the  HF  CW  gang,  it  is  only 
usable  over  the  20  to  450 
MHz  range.  Otherwise,  they 
would  have  found  the  perfect 
antenna  switching  device  for 
break-in  CW  on  the  low  fre- 
quency bands, 

The  electrical  diagram  of 
the  device  is  shown  in  Fig.  1, 
Operation  is  simple  in  that  it 
operates  as  the  diode  equiva- 
lent of  a  single-pole  double- 
throw  switch.  When  a  positive 
voltage  is  applied  to  the  "+■ 
receive*'  terminal,  the  top 
diode   is  forward  biased,  via 
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Fig,  h  Electrical  diagram  for  the  diode  T/R  switch,  The  values 
for  the  rf  chokes  and  capacitors  must  be  those  applicable  for 
the  frequency  band  being  used  from  20  to  420  MHz.  Note  that 
the  circuit  places  a  small  dc  voltage  on  the  antenna  (drop 
across  RFC2).  If  the  antenna  is  of  the  type  where  it  is  at  dc 
ground,  RFC2  may  not  be  required. 
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Fig,  2*  This  shows  how  the  parts  were  laid  out  on  a  2  '  x  2  J  PC 
board.  The  points  marked  "5M  indicate  insulated  miniature 
standoffs.  The  ground  signals  indicate  direct  soldering  to  the 
board.  Component  layout  is  not  at  all  critical,  although  leads 
must  be  kept  short,  as  in  any  VHF  circuit 
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current  flow,  through  RFC1 
and  RFC2.  The  same 
happens,  of  course,  when  the 
"+  transmit"  terminal  is  used 

for  the  transmit  line.  A  great 
advantage  of  this  device  is 
that  when  transmit/receive 
switching  is  done,  a  positive 
voltage  need  only  be  applied 
to  the  applicable  terminal. 
The  other  terminal  is  left 
open-circuited;  no  bias  volt* 
age  need  be  applied,  as  in 
some  other  diode  switching 
schemes.  The  device  is  de- 
signed for  50-Ohm  coaxial 
line  or  iHJjut /output  imped- 
ance, 

A  practical  realization  of 
an  antenna  switching  arrange- 
ment for  2  meters  using  the 
MA8334  switching  diode  is 
shown  in  Fig.  2.  The  details 
concerning  its  construction/ 
operation  are  applicable  when 
using  It  on  other  bands  also. 

The  three  rf  chokes  neces- 
sary have  to  be  chosen  for  the 
band  being  used.  For  2 
meters,  ohmitc  Z-144  chokes 
were  used  along  with  1000 
pF  disc  ceramic  bypass  capac* 
itors  and  coupling  capacitors. 


The  circuit   was  constructed 

on  a  piece  of  single- 
sided  copper-plated  PC  board. 
Short  lead  dress  is  necessary, 
and,  if  the  circuit  is  used  on 
frequencies  above  144  MHz, 
f  e  e  d  t  h  r  o  u  gh  - 1  y  p  e  bypass 
capacitors  should  be  used 
with  the  rf  chokes  in  the  M+ 
receive"  and  iC+  transmit" 
tines.  The  positive  voltage 
that  must  be  applied  to  make 
the  diode  switch  is  that  which 
will  cause  50  mA  of  current 
to  flow  through  the  diode. 
So,  a  wide  variety  of  positive 
voltages  can  be  used.  The 
resistors  were  chosen  so  that 
50  mA  of  current  flow  takes 
place.  In  the  unit  shown,  with 
its  type  of  rf  chokes  and 
which  operates  from  a  12-voU 
supply,  the  resistors  are  220 
Ohms. 

An  interesting  char- 
acteristic of  any  rf  switching 
device  is  the  isolation  pro- 
vided between  the  two 
switched  lines.  This  char- 
acteristic is  not  very  impor- 
tant in  the  usual  type  of 
antenna  transmit/  receive 
switching  operation  as  long  as 


it  is  sufficient  to  prevent 
loading  of  input/output  cir- 
cuits and  as  long  as  enough 
transmitter  power  doesn't 
feed  back  into  the  receiver  to 
do  harm.  However  this  char- 
acteristic is  important  when 
switching  such  things  as  low- 
level  filter  circuits  and, 
possibly,  in  some  antenna 
selection  switches.  A 
properly-designed  and  expen- 
sive power-type  coaxial 
switch  will  provide  anything 
from  30  to  60  dB  isolation  in 
the  VHF  range.  The  MA^8334 
provides  38  dB  isolation  at 
144  MH/  and  about  29  dB  al 
420  MHz.  Both  figures  as- 
sume careful  circuit  layout.  It 
goes  up  to  45  d 8  at  lower 
frequencies.  So,  it  checks  out 
quite  well  in  this  regard  and 
will  be  much  better  than  any 
of  the  power-type  relays 
sometimes  used  for  economy. 
With  all  this  performance, 
one  might  imagine  that  there 
is  a  wee  price  to  pay.  The 
price  is  insertion  loss.  Expen- 
sive coaxial  switches  and  re- 
lays can  do  a  bit  better  than 
the  0.2  dB  loss  the  MA-8334 


has  up  to  420  MHz.  The  loss 
means  heat,  of  course,  so  the 
diode  has  to  be  connected  to 
some  heat-conductive  surface. 
Very  little  surface  is  needed, 
since,  even  at  the  50-Watt 
level,  the  loss  is  several  Watts 
at  the  most.  The  metal  tabs 
on  the  diode  are  not  con- 
nected to  any  switch  arm,  so> 
as  shown  in  Fig.  2,  they  can 
be  bolted  directly  to  a  PC 
board  or  chassis.  The  layout 
shown  in  Fig.  2  was  made  to 
check  the  diode  switch.  In 
reality,  of  course,  the  com- 
ponents can  be  compacted 
much  more  around  the 
switch,  so  the  total  volume 
occupied  will  be  less  than 
that  taken  up  by  a  relay  of 
similar  power-handling  capa- 
bility. 

This  type  of  diode  switch 
is  being  widely  used  now  in 
commercial  equipment,  so  it, 
or  an  equivalent,  is  available 
from  distributors.  However, 
you  can  write  Microwave  As- 
sociates, Northwest  Industrial 
Park,  Burlington  MA  01803, 
if  you  have  difficulty  locating 
a  source  for  the  diode.  ■ 


James  F,  Hartley  W1DIS 

U.S.  Route  302 
Raymond  ME  04071 


In  the  Holiday,  1976,  issue 
of  73,  David  Johnson 
WB6QDS  had  the  burglar 
alarm  system  I  had  been  wait- 
ing for.  Only>  on  inspection 
of  my  1971  Ford  Torino,  I 
found  not  ground  at  the  door 
switch,  but  plus  12  volts.  A 
change  in  attack  was  needed. 
Also,  the  hood  of  my  car 
unlocks  at  the  front,  allowing 
any  burglar  instant  access  to 
removing  the  wires  from  the 
horns.  I  didn't  want  to  bother 
with  wiring  a  hood  alarm 
switch.  I  also  thought  that  an 
alarm  not  sounding  like  a  car 
with  a  stuck  horn  relay  might 
be  better  Then  too,  this  car 
doesn't  have  a  horn  relay- 
Radio  Shack  has  a  very 
loud  gong-type  of  bell.  This, 
located  under  the  car  out  of 
reach,  with  or  without  the 
flasher    in    the   circuit,   sure 


Shock  the  Car-Burglar! 


give  him  the  gong 


makes  enough  noise  to  wake 
the  dead  and  scare  most 
thieves  away. 

I  suppose  the  two  fuses  are 
unnecessary,  actually,  but  I 
feel  better  with  them  in  the 
circuit.  Be  sure  the  relay 
contacts  used  will  carry  the 
current  expected  of  them  by 
the  alarm  device.  ■ 
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JRS  ELECTRONICS    J8 

P.O.  Box  1 893— Cincinnati,  Ohio  45201 


SEE  POPULAR  ELECTRONICS 
FEB  '78  ISSUE! 


DISCOUNTS 

MIDLAND  •  CUSHCRAFT 
NYE  •  STANDARD  •  TEMPO 
HUSTLER  •  TRI-EX  TOWER 

CDE    Rotors  •  Shure  •   Asiatic 
Antenna   Inc.  *  BW  •  Hy-  Gain 

Monthly  Specials! 


FIMLL1  ptHdi  mi*  II CH  (ULIIT  priiUi  Linuit  luri*  Lrrdli  fM» 
mtttt  l*tti    1n*t  pj*»l  J*iih    c«*?Mi*t  fliruipni  J'sjJi  1  *thn 


Small  Pkg,  6pcs  4x6  $5.49 
Med.Pkg.  4 pes  6x9  $6.95 
Large  Pkg.  3pcs  9x12  $7.95 


PREPAID 


MIDLAND 


SHIPPING 
22 


13-510  2M  25w  Synthesizer  339 
13-509     220  Mhz  lOw  12cli    13897 
13-505  2M  30w   12  ch  1B911 

S!SS:  FREE    CATALOG 


PCP 


mini 

f  I    tit   4114 

•ilfll  VI       9*Mi 


in  a 


— '*h 


»»«  ■■** 


** 


ADVANCE 
A41SOUND 

COMPANY,  IMC 


(si*)  667-0973 

711   DEER     PA1K  RD| 
DDt  HILLS  NY   1174A 


NO  TRAPS  -  NO  COILS  -  NO  STUBS  -  NO  CAPACITORS 


mt 


Fully  A^  Tested  -   Thouuwdj  A'ready  h Utt 


ES 


MO R  GAIN  HD  D  (POLES  .  ,  ,  •Qna  half  the  length  of  conventional 
half-wave    dipoles.    •    Multi-band;    Mutti  frequency.   •   Moximum    efft 
ciencv    -    no    traps,    loading   coils,   or   stubs.    •   Fully    assembled    and 
pretuned  -    no  maaBunng,  no  cutnng    •  All  weather  rated  -  1   KW  AM,     it>*   ,„„.   *  t.t  t.  ,     -  _,,  « 

2.S  KW  CW  or  PEP  SSB.  *  Proven  performance  -  more  than  15,000  #ffif  40%  Copper  Weld  wire  annealed  so  it  handles  hke  soft  Copper 
have  been  delivered.  •  Permit  use  of  the  toll  cap  ab  I  titles  of  today's  wim  -  Bated  for  better  than  full  legal  power  AM/CW  or 
5  band  xcvrs  •  One  feed  line  for  operation  on  aU  bands.  •  Lowest 
cost/banefit  antenna  on  the  market  today.  •  Fast  QSV  —  no  feedUrte 
twitching.  •  Highest  performance  for  the  Novice  as  well  as  the 
Extra-Class  Op, 


: 


EXCLUSIVE  66  FOOT,  75  THRU  10  METER  DIPOLES 


SSS-Coaxtal  or  Balanced  50  to  75  atom  feed  tine  -  VSWR  under  1.5 
to  1  at  most  n eights  —  Stainless  Steel  hardware  -  Drop  Proof 
Insulators  —  Terrific  Performance  -  No  coils  or  traps  to  break  down 
or  change  under  weather  conditions  —  Completely  Assembled  ready 
to  put  up  -  Guaranteed  1  year  -  ONE  DESIGN  DOES  IT  ALL: 
7S-10HD  -  ONLY $12.00 A  8 AND! 


AH  models  above  a  fh  crimp /solder  lugs* 

■  All  models  can  be  furnished  with  a  SO  239  female  coaxial  connector 
at  additional  cost  «?  SO -239  mates  with  the  standard  PL  259  male 
coaxial  cable  connector,  To  order  this  factory  installed  option,  add  the 
loiter  'A'  after  the  model  number.  Example    40-20  HD/A. 

■  75  meter  models  are  factory  tuned  to  resonate  at  3950  kHz.  i, SPI 
models  are  factory  tuned  to  resonate  at  3B0O  kHz.  80  meter  models  are 
factory  tuned  to  resonate  at  3650  kHz,  See  VSWB  curves  for  other 
resonance  data. 


Manufactured  &  Guaranteed  by 


VODt 

JMOHD  JSP* 
HO 

SPt 
?S  TO  HD 
7S  l&HD  (SPf 
80  10  HD 


■PRICE  c  '• 


69-71  0 

86/20  I 

fiO/JO.l 

mm,] 
to 


AQ  20 

S49  5D 

26 

80  40  *  15 

50 

90 

.. 

• 

Si 

40 

136  SO 

40/20 

t&.SCl 

44 

7BM0/W/1BHO 

74 

1  34 

10 

■  50 

46 

80*40^50,  lb  111 

76  60 

5GV1  40 

2200T  South  4th  Street 

Leavenworth,  Kansas  66048 

(9131682  3142 


a*b  kmtvum  ft  liuat  Qmm  *wdjbi» 


Specifically  Designed  for  the  Novice  or  Technician 

80-1  0  H  D  (NfT)   tot  Si  j  meter  cor^lflr-  $84, 50 

80-40  HD  |N/T).  ,  .for  WW  meter  coverage.  .    $63.75 


High  Accuracy 

Synthesized 

VHF  Signal  Generator 


"I  •>■*!   '-i  " 


I  6"  2" .  9"  4    &    - 


rw  dcv     m  Out 


OFF  Off 


Vanguard  gabs 


196-23  Jamaica  Ave, 
Hollis,  NY  11423 


VI 


•  Coven  IOO  MHz  to  179*999  MHz  In  1  KHz  step*  with 
thumbwheel  dial  (Use  an  IC  divider  for  lower  frequen- 
cies) 

0.0005%  accuracy  on  all  frequencies 

o Clean  spurious  free  output  —  VCO  operates  at  funda- 
mental frequency  -with  no  mixing 

•  Noise-free  CW  and  adjustable  iOOO  Hz  FM  modulation 
from  o  to  100  KHz 

•  Adjustable  rf  output  from  .1  to  over  1.0  volts  (use  an  ex- 
ternal attenuator  for  precise  sensitivity  measurements) 

•  Excellent  as  a  marker  generator,  frequency  com  part  or, 
local  oscillator  for  superhct  receivers,  transmitter 
oscillator  driver,  etc. 

•  Operates  on  IX  Volts  DC  or  no  Volts  AC 

•  One  year  warranty—  low  cost  service  after  warranty 
period  and  fast  repair  turn  around  at  all  times 

•  Measures  1  1J2"  high,  5"  wide,  and  S"  long 

•  Model  50-100  price— 


$24995 


SEE  OUR  OTHER  PRODUCTS  IN  THE  FULL  PACE  AD  OF  THE 
DECEMBER  1477  ISSUE. 
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Sam©  day  shipment.  First  line  parts  only 
tested  Guaranteed  money  back.  Quality  ICs  and 
other  components  at  factory  prices 


P.O.  Box  4430M  Santa  Clara,  CA  95054 

For  will  call  only:  (*°fi>  988-1640 

2996  Scott  Blvd. 
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Sinclair  Vk  Digit  Multimeter 

Batl.oper.  1  mV and.  1 NA resolution.  Re- 
sistance to  20  meg.  1%  aecuracy.  Small, 
pDrtabie. complEtBlyassftm  mease.  1  yr 
guarantee.  Besi  value  eve fr        S59.9S 

Not  a  Cheap  Clock  Kit  $14.95 

Includes  everything  except  case.  2 -PC 
beards  6-  SCr  LED  Displays.  5314  ctoc* 
chip,  trinstormef,  all  cornporrents  ano 
full  instructions.  Same  clod  Wt  wrm  JCT 
displays.  $21.95 


60  Hz  Crystal  Time  Base 

Kit  $4.75  Converts  digital  docks 
from  AC  line  frequency  to  crystal  time 
base  Distancing  accuracy  Kit  includes 
PC  board.  MM5369,  crystal   resistors 


capacitors 


Afid  'nnrmpr 


Digital  Temperature  Meter  Kit 

IndoOf    and    outdoor     Automatically 
switches  back  and  lorih   Beautiful ,  50" 
LED  readouts   Katning  like 
Weeds  no  additional  pvts  for  complete 
full  operaten.  WW  measure  -lOOP  to 
-200-F.  vr  or  licpjpd   Vary  accurate 
Cornplete  instructions  539,95 


Clock  Calendar  Kit  $19.95 

CT701S  direct  drive  chip  displays  date 
and  time  on  6"  LEDS  with  AM- PM  indi- 
cator". Alarm/drjjE  feature  JncJudes  buz- 
m.  Complete  with  all  parts,  power  supply 
and  instructions,  less  case 

1977  IC  Update  Master 
Manual 

Finaf  197?  cloieout  SIS. 00  wtiile  they 
tast.  t973  Master  ^variable  late  Jan.  1978 

S30.OO.  Complete  EC  data  selector.  1234 
pg.  master  ret.  guide,  17.000  cross  ref- 
erences .  Free  update  for  1 977.  Domestic 
postage  S2.00.  Foreign  SS.00 


New  Cosmac  Super    ELF" 

RCA  CMOS  expandable  miaocompurer 
*  HEX  keypad  input  aafl  video  output  for 
graphics.  Just  turn  on  and  start  foadmg 
your  program  using  me  fesjdent  monitor 
on  ROM  Pushbutton  selection  ol  alf  four 
CPU  modes  LED  indicators  of  current 
CPU  mode  and  tour  CPU  states.  Single 
step  op  tor  program  debug  Built  in  pwr 
suopfy.  25b  Bytes  of  RAM  audio  amp  & 
spfcr  Detailed  assy  man  w  PC  board  & 
lit  puis,  fuify  socketed  Comp  Kit 
SI 06  95  Hign  address  dtsoiay  Option 
6  95  Low  address  display  option  9.95 
Custom  nardwood  cab  drilled  front 
panel  19.75  Nicad  Battery  Backup  Kit 
w/all  pAiU  AM  Fully  wired  and  lested  in 
cabinet  151.70  1802  software  xchng. 
club;  write  lor  Info. 


Paratrontcs  100A  Logic 
Analyzer  Kit  $199.00 

Converts  an  oscilloscope  mio  a  digital 
tester  and  analyzer  Trace  computer  pro- 
gram flow   monitor  i  0  sequences,  etc 
Trouble  shoot  all  digital,  CMOS  and  MOS 
(amiies,  1 28  bit  truth  table  ( a  toy  1 6  bits) 
::.-c^:e  a  th  BKa.  :ar-i  ar.a  nstracts 
Mode*  1 0  Trigger  Expander  Kit  expands 
Model  tOOA  to  24  pits  $22900,  Modei 
'50  Bus  Grabber  Kit  S369  OB.  a  one 
board  \qq\c  analyzer  for  S- 100  bus  appli- 
cations, instant  access  to  56  S-100  bus 
signals.  Complete  kit  with  all  parts  and 
instructs 


2.5  MHz  Frequency  Counter 

Kit  Complete  tal  less  case        £37  50 

30  MHz  Frequency  Counter 

Kit  Complete  kit  less  case        S47.75 
Prescaler  Kn  to  350  MHz  $19-95 


RCA  Cosmac  VIP  Kit     275.00 

Video  computer  with  games  and  graphics 


Original  Cosmac  "ELF"  kit 

All  parts  and  instructs.  S49.50 

Board  only  14.95 

Video  Modulator  Kit     $9.95 

Convert  your  TV  set  into  a  nigh  quality 

monitor  wilhout  affecting  normal  usage. 
Complete  kit  with  full  instructions. 


Stopwatch  Kit  $26.95 

Full  sin  digit  battery  opera! ed.  2-5  volts 
3 ,2768  MHz  crystal  accuracy.  Times  to 
59  mill..  59  sec.  99 1.'1  DO  sec.  Times  SW., 
split  and  Taytor  7205  chip,  all  compo- 
nents rnmus  case.  Full  mstruc  While  Or 
black  plexiglass  case.  S5  00 


Auto  Clock  Kit  $15.95 

DC  clock  witn  4^50"  displays    Uses 

National  MA- 1 01 2  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
hmebase  PC  boards.  Fully  regulated, 
comp.  Instructs.  Add  $3.95  for  beautiful 
dark  gray  case  Hes!  value  anywhere, 


TERMS    55  00  min.  orderll.S.  Funds,  Calif  residents  add  6%  tax.   FREE:  Send  for  your  copy  ol  our  NEW  1978 
BankAmericard  and  Master  Charge  accepted.  QUEST  CATALOG  Include  24c  stamp. 

Shipping  charges  will  be  added  on  charge  cards 


NOT  FOR  EVERYONE 


Model  703A 


$269.95 


ONLY  For  The  Purist 

•  RUGGED 

•  Seven  Elements 

•  Three  Bands  {10  15-20) 

•  Single  Feed  Line 

•  Flexible  Tuning 

•  Close  To  Mono-Bander  Specs 
With  Optimum  Spacing  For: 

High  Forward  Gain 
High  F:B  &  F:S  Ratios 

For  Specifications  Write  To: 

BROOKFIELD  MANUFACTURING  CO. 

50  Whippoorwill  Road 

Bethel,  CT  06801 

(203)  792-8944  B13 


GILFER 

G6 

NORTH 
AMERICA'S 
SHORTWAVE 
MAIL  ORDER 
PLACE" 

One-Stop 

Armchair  Shopping 
For  All  SWL  Needs 

♦  Receivers  —  Drake,  ftesu  —  speaal 

mods  for  better  performance  *  Frequency 

Readouis   *  Receiving  Antennas   *  Antenna 

Tuners    *  Frequency  Call  orators    *Loo  Books 

*FM  or  TV  Guides    *0SL  Albums    *AM  Pattern 

Mops      » ITU  Publications      *GSt  Address  Books 

•Coflfidenaaj  Frequency  List     *  Clocks     *Aii  SWL  Books 

The  New  1978 
32nd  Edition 
WORLD  RADIO  TV 
HANDBOOK 
Is  Ready! 

Listen  to  the  world  with  this 
comprehensive  directory  of 
stations  at  your  side.  Best 
there  is!  Only  S11  95ppd 


SWL  MINI-CATALOG 

GILFER  SHORTWAVE 

Dept.  73-3,  Box  239,  Park  Ridge,  NJ  07656 


2-ME" 

MOBILE 


AT-200     Antenna  Matcher 

Use  your  car's  AM/FM  antenna  for 
your  2-meter  mobile  rig.— Eliminate 
the  two-antenna  tip-off  to  thieves, 
without  the  nuisance  of  hideaways. 

Save  the  cost  of  a  2-meter  mobile 
antenna 

AT-200  tunes  from  the  front  panel 
for  maximum  output,  minimum 
VSWR  (1 .2:1  or  less  for  most  car 
antennas)- 


$24.95  at 


your  B&W  dealer 


B'W 


Made  in  the  USA  by 
Barker  &  Williamson,  Inc 

10  Canal  Street,  Bristol,  PA  19007   B23 
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IP 


7294  N.W.  54  STREET 
MIAMI,  FLORIDA  33166 


URPLUS 

LECTRONICS 

ORP. 


PHONE:  (305)  887-8228 
TWX:       810-848-6085 

WHOLESALE    RETAIL 


RADIO  TRANSMITTER 

Type  T-20/ARO5 

5.3  to  7  MHz 

Brand  new — Never  used— 

Tubes  alone  are  worth  the  price 

$24.95 

ONLY  50  LEFT 


SURPRISE  PACKAGE 

Resistors,  Caps,  Semis,  Pots, 
Relays,  etc.  We  guarantee  it  to  be 
$25.00  worth  of  material.   Every 

package  is  different. 

$5*00 


—NORTH  ELECRIC  TRANSFORMER  — 

117  V  50/60  Hz— Multiple  windings  will  produce: 

+  24  Vdc— 50  Amp 

+  12  Vdc— 100  Amp 

-  12  V  dc— 50  Amp 

Other  voltages  can  be  obtained,  complete 

with  specification  sheets— Limited  Qty. 

$49.95  $49* 


KESTER  044-SOLDER 

63/37  Alloy 

.032  diameter* 

— 5lb*  Spools  Only— 

$6.00  per  lb* 


TEXAS  INSTRUMENT  KEYBOARD 


$1.95  ea., 
5  for 
S8.00 
10  for 
$13.95 


Has  3  slide 
switches— 28 
different  keys 
keypads  re- 
movable by 
removing  4 
screws. 


CERAMIC  PRECISION  CAPS-ERIE 


47  pF- 
220  pF- 
470  pF 
500  pF^ 
500  pF 
1000  pF- 
2000  pF 


100  V 
100V 
100  V 
100V 
100V 
100V 
■100  V 


$,10ea. 
15  for  $1.00 

50  for  $3.25 


STANOOR  TRANSFORMER 

#P-6463  Filament  Style 
117V  in— Multiple 
6.0-6.5-  or  7,0  Volts 
13  Amps  center  tapped— 

$5,95  ea 
2  tor  $10.00 


SIGNAL  DIODE 

1N4148 

same  as  1N914 

$25.00  per  thousand 


STANCOR  TRANSFORMER 

SP-8180R— 117  V  in— 

25.2  V  ct  at  1  Amp 

$3,00  ea., 

2  for  $5.00 

3  for  $6.50 


PANEL  METERS 


2%"x 

2V4" 

0-10 

DC  Amps 

$450  e 

0-5 

DC  Amps 

0-20 

DC  Volts 

2  for 

0*25 

DC  VoHs 

$7.50 

0*5 

AC  Amps 

—STANCOR  TRANSFORMER- 

#QSD200or#GSD400 
Auto  Isolation  230  V  in— 115  V  out 
1500  RMS  test  voltage— GSD  200  is 

200  VA— GSD  400  is  400  VA— 

complete  with  cord  and  receptacle— 

YOUR  CHOICE  $11.95 


WIRE  WOUND  RESISTORS 

500Ohm-3W       Any  6 

6  Ohm— 3  W 

25k  Ohm— 6  W 

.1  Ohm— 5  W 

,1  Ohm— 10  W 


$1.00 

Any  15 

$1-75 


POWER  SUPPLY 

110  AC  to  12  VDC 

550  mA  23  Watts 
3%"  wX4"  hX61/2,fl 


*Pv7*wD 


HOOK-UP  WIRE 

Size  20  or  22— 

various  colors— 

no  color  selection 

solid 
$6.00/ 10001 
$10.002000' 


POLYFOAM  COAX— 50R 

Equal  to  RG174 

$4.95/100' 

Low  Loss 

Polyfoam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 

in  your  watch— 

3.5  to  20  pF 

5  to  30  pF 

7  to40pF 

$.75ea.,2for$l+25 

5  for  $3.00 


TANTALUM  CAPS-AXIAL 

.015  M— 35  V  ,47  M— 35  V 

10M-25V  1.2M-20V 

4.7  M  — 35  V  33  M— 35  V 

1  mF— 50  V 

Any  10— your  choice— $1.95 

Any  20— your  choice— $3,50 


—STANCOR  TRANSFORMER— 

#P-8158  Power— 117V— 200  dcmA 

6.3  V  at  2.0-4.0— or  4.25  Amps 

#P-8155  Power— 117V— 90  dcmA 

5  V  at  2  Amps  or  6,3  V  at  5,15  Amps 

YOUR  CHOICE  $7.95 


JOY  STICK 

For  TV  games  and  hi  fi 

with  four,  look  pots 

2%"X2%"X1" 

with  1"  handle— $4.95 


_L 


SPECIALS  — SPECIALS  — SPECIALS  — SPECIALS  — SPECIALS  — SPECIALS— SPECIALS  — SPECIALS 


Computer 

CTS 

Grade  Caps 

PIP  Switches 

1000  mf— 50  V 

6  position 

10000  mf— 20  V 

7  position 

6000  mf — 50  V 

8  position 

760Q0  mf  —  15V 

Si  25  ea , 

S2  50  ea. 

2  lof  $2.00 

Trimmer  Cap 
ArcoJEImenco 

PC-402 
2  to  20  pF 
$.60  ea. 
5  for  $2  50. 
15  for  S5.00 


MASSA 

Relay— P  &  B 

Bourns 

Stan  cor 

Ultrasonic 

4  PDT— 110  Vdc 

Trfmpoi 

Transformer 

Transducer 

605QOhm  coil 

IfeOOL—  1  -201 M        - 
200  Ohm 

#P8650 

37  or  40  KHz 

10  Amp  contacts 

Step  down/ Isolation 

11.50  ea_ 

Si,50  ea  , 

$T.50  ea.,                /. 

iT7VpaM2V6.5Amp. 

2  for  $2.50, 

2  for  S2  75, 

2for*2,50f 

5  tor  «76     /g 

w'cord  A  receptacle 

5  for  $5  00 

3  for  S3.25 

15  95 

Ail  material  guaranteed  •  It  for  any  reason  yaw  ere  not  saris  fie^t  our  products  may  be  returned  within  10  days  for  a  lull  refund  lies*  shippmgy  Please  add  S3 
ERMSt  tor  snipping  and  handling  on  a//  orders.  Additional  5%  charge  tor  shipping  any  item  aver  5  its.  CODs  accepted  tor  orders  totaling  $50.00  or  more.  Alt  orders 
shipped  UPS  unless  otherwise  specified.  Ptorida  residents  please  add  4%  sales  tax.  Minimum  order  $15.00, 


EQUIPMENT  /  COMPONENTS  /  WIRE&  CABLE  /  ACCESSORIES 


AM/FM  stereo 


THIS  AD  MENTIONS  ONLY  A   FEW  OF  THE  THOUSANDS  OP    tAHQAlN  rT^MSAVAIJLA^Lj^tOMJI^gJ^  CATALOq,    CIRCLE-  THCJ ftfcADtR  SERVICE  CARP  PPH  OUR  CATALQQ1 

"  SPEAKER  KITS     fiuPER surplus savingsTj  ppw      ^V 

Interface 


w 

3 


5 
0 
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TUNER/AMPtSSlS 
CHASSIS  -$18.88 


SPEAKER  SYSTEMS  KIT  NO.  1   Our  deluxe  model 


New  surplus  stereo  tuner  &  amp,  4  watts 
RMS  per  channel.  Super-slim  unit  mea- 
sures onfy  2%"H  x  I2*tf%  x  8"D,  Con- 
trols  include  bat.,  tone,  vol -on/off,  AM/ 
FM/FM  stereo  AFC/Aux.  selector  end 
tuning,  Dial  has  red  needle  ar>d  black 
face  with  no  markings  Sh  Wt.  6  Lbs. 
7HU70397  $18,88  each 


Stereo  Power 

a  16  Watts  RMS  Total 


Build  your  own  and  save!  These  kits  are 
made  up  of  quality  component!  intended 
for  use  by  a  big-name  mfr .  {*ho  we  can't 
mention).    Over  S7  million  in  inventories 


were  closed  out1  His  loss  your  gam1  Kits 
are  1st  quality,  alt  US  made  Cabinets 
are  virtyl-tfad  with  prtt-cut  holes,  griH 
cloth  rs  included.  Perfect  for  those  do-it- 
yourself -efs! 


Super  cabinets,  size  21x12xB"  Includes 
B"  woofers  wAvhiZiier;  4"  dome  tweeters; 
crossovers;  damping;  hardware  &  instruc- 
tions. Systems  sells  for  S198  if  bought 
ready  to  go,  B&F  kit  price  only  $69.95 
per  pair.  Quality  need  not  be  costly! 
7ZU7Q283,  .  .  .(45  Lbs.) .  .  .  $€9.95/pr. 
Kit  No    ! /CABINETS  Only  (45  Lire .} 

70870197. S25.00.'pasr 
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STEREO  POWER  AMP  KIT 

A  complete  kit  of  pans,  including  2  PC 
boards,  already  wired;  which  make  up  a 
stereo  amplifier  Plus  a  power  transform- 
er, line  cord  and  instruc  tions  You  add 
inputs,  controls,  cw  and  speakers  for 
a  complete  working  stereo  system 
Sh  Wt  5  Lbs 


I/O  Terminal 


FULL  SIZE  3-WAY 
SPEAKER  SYSTEMS  Kl 

SPECIAL  limited  edition'  We  have  a  fan 
tasttc  combination  of  components  from  a 
series   of    special    purchases       Full   size 
823001 5, Only  $12.83|  Mbinets  measure  26Vi  *  14ft  x  11V\and 

are  high  quality,  walnut  vinylcl ad  with 
all  holes  pre-cut.  10"  air  suspension 
woofers,  8J*  mid  ranges  and  4"  dome 
tweeters  make  up  the  speaker  parts. 
Crossover  networks,  hardware,  sound  - 
damping  material,  grill  doth  St  instruc 
tions  complete  the  ensemble.  Some  parts 
of  this  kii  are  available  to  us  in  limited 
quantities,  thus  making  this  a  limited 
offer  .  So  order  soon!  Shipping:  allow 
for  two  i2i  40  Lb.  packages.  Qty.  Ltd. 
Z3QQ94  -.  .  -  S 18  Be/pair 
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COMPLETE  UNIT 
ASLOWASS23.8C! 

At  one  time  these  data  terminals  were 
used  by  stock  brokers  for  keeping  track 
of  stock  quotations     They  tied  in  to  a 
central  system  which  has  now  been  up- 
dated, leaving  these  surplus  units  behind. 
Use  this  unit  as  a  basis  for  building  your 
own  computer  input/output  station  or  to 
build  a  compact  scope  ,    .  or  simply  take 
it  apart  for  the  components  within. 
Sold  complete  or  in  parts^  prices 
descriptions  listed  betow: 
t  3"  CRT,  with  H>volt.  supply  1+3315 
vde-  -1730  vdcJ.  and  low  volt,  supply 
+*40V,  *225V.  +125V:  +28V,  +1.2V; 
+u\6V;  6  3V DC:  6. 3 VAC,     Also  -  ramp 
generator  card  A  some  drive  circuits 

USLbsJ  ■  •  ,$19.88 

t  50  key  ©lock  keyboard,  with  diode 
matrix  on  2  cards  15  LbsJ  -  ♦  .  -  .  S9  06 
t  Handsome  desk- top,  slope  front  case, 
suitable  for  up  to  an  11  CRT,  overall 
10ft*  Kl6d  x9"h,L10  LbsJ  .  .  .  .  $9.88 
t  Plus:  3  wire  line  cord,  brown,  7'lg  for 
$1.00;    14    wtre    connector    cable    for 

$2.60. 
t  COMPLETE  UNIT         Sh.  Wt    35  Lbs. 

t  COMPLETE  UNIT,  Checked  out,  ready 
to  go .  6N860336fchecked  out!    $39  88 

T  COMPLETE  UNIT.  Not  checked  out. 

(we  simply  pull  from  our  stock  room  and 

ship  -  most  art  good 

6N860336IAS  IS  J     .  .  .    S?3  88 

t  Also  available  ts  a  complete  tech.  man- 
ual covering  operating  procedure  .theory 
disassembly  (&  reassembly  I.,  trouble- 
shooting techniques  end  schematics. 
With  complete  unit  Si  ,00  or  sold  sep- 
arately for  $3.50  each.         Sh,  Wt.  8  oz, 

WHEN  ORDERING: 
Specify  part,  use  order  no.  6NB60336 


SPEAKER  SYSTEMS 
KIT  No.  2 

Fantastic  cabinets  designed  (or  direct 
dispersion  of  high  frequency  sounds  and 
wide  dispersion  of  bass  tones.  Size:  17x 
10%h9'A"  Sold  with  8"  woofers,  4" 
dome  tweeters,  crossovers  Si  instructions. 
7ZU70242  (35  Lbs.)  .  .  .S49,&0/pair 

Kit  No.  2/CABINETS  Only  125  Lbs.) 

70B70200,  ...........  .$25.O0/pair 


More  SPEAKERS  &  COMPONENTS 
.  are  available  through  our  catalog! 


T3way 


TV/COMPUTER 

INTERFACE 
Neatr  complete  checked  out  video  modu- 
I atof  permits  direct  connection  of  compo- 
site video  signals  tfom  TV  games  and 
micro  computers  to  any  standard  TV  set. 
This  ts  NOT  A  KIT*  Includes  instructions, 
12'  cable,  ready-to^o  Compact  *' white 
bo*"  attatches  to  antenna  terminals.  Op 
crates  on  5  to  12VDC  Isee  belowL 
Sh  Wt  2  Lbs.  8Z30015  512  88  ea 
POWER  SUFPLY  FOR  ABOVE: 

Actually  part  of  incomplete  TV  oames, 
with  all  parts  necessary  for  a  complete 
regulated  power  supply  (less  caseK 
Sh.  Wt   2  Lbs  .  ■  .8Z30071  S3  50  ea^ 


12" 

Video 

Monitor 
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KIT  -  ONLY  SS8.8S/Pair 

Full  Sua  Svvmn  26a  *  14H  ■  11H" 


Singer /Pertec  systems  with  display  sta 
tion,  key  board,  7  track  magnetic  data 
recorder,  controller,  etc.  Singer  ctoses 
out  us  computer  products  drvrsion  and 
these  umt  become  surplus1  Their  loss 
($460x1  Q6)  rs  your  <jain  you  can  buy 
this  super  recorder  for  pennies  on  a  dol- 
lar They  are  late  design  models  of  recent 
mfg.p   and   are  still    being  serviced  with 


Key-to-Tape 
Recorder 

backup,  link  has  internal  memory /buffer 
for  80  or  200  character  storage.  Units 
show  character,  character  no.,  and  record 
no.  Read  back  circuits  allows  search  on 
record  key,  editing,  duplicating,  etc. 
Units  were  working  when  taken  out  of 
service  and  are  complete  &  ready  -to- go v 
but  may  require  minor  adjustments,  Sold 
on  an  "AS  IS'  basis  only.  „  data  not 
supplied  with  unit,  available  separately 
Size  19"H  x  21WV  %  19VD.  Tape  not 
supplied 

Md.  4301  7   7  track   Data   Recorder,  our 

catalog  no   7SF70296  ....  $218,88 

Data  Package  .    7SF 70296  M    $28  50 

All  Magnetic  Tape  Data  Recorders 
are  shipped  via  truck,  freight  collect 
to  you.  Customer  pays  shipping. 
OTHER  SINGER/FRIDEN  MACHINES 
ARE  AVAILABLE'  SEND  FOfl  CATALOG! 


This  solid  state  monitor  will  display  80 
characters  *  16  line*  for  a  total  of  1,280 
characters.  These  are  ready  to  attach  to 
your  computer  or  CCTV  Operates  on 
*  115V AC,  video  input  to  75  ohm.  SO  236 
co-ax  connector,  Gly.  Ltd. 
Used,  working,  f,AS  IS"  Sh  Wt.  35  Lbs. 
7HU7Q39B -  ^  S6B.S8  each 

12"  GRAPHIC  DISPLAY  MONITORS 
This  very  high  performance  X.Y  display 
features  a  12"  TV-CRT  with  a  very  bnght 
green  blue  trace  and  medium  persistence. 
Vector  scope,  was  working  when  taken 
out  of  service,  but  we  must  sell  "AS  IS" 
Sh  Wt  80  Lbs.   shipped  via  truck,  freight 
collect,  to  you. 
7HU 70458.  ,  .      _^ .S7BB8ea 


TV  GAME  PARTS  $7.88 

We  have  some  TV  hockey  games  that 
were  r»t  quite  finished  by  the  mfr.  All 
electronics  are  on  PC  boards,  which  are 
mounted  in  an  18x7%*3"  case  Parts 
include:  2  joystick  controls  (two  10K 
pots  on  each);  2"  B  ohm  speaker;  10V 
2Q0ma  xformer;  2  LEO  7-seg  displays; 
about  25  low  power  JC's,  like  LS  or  CD 
CMOS  etc4  plus  line  cord.  5  slide 
switches  8i  morel   Qty   Ltd.  5  Lbs 

8G  30028         $7.88  each         S38  38  forj^ 


\ 


* 


JOYSTICKS 
Two  10K  POTS 

Super    for   X-Y    furic 
tions    audio,  computer, 
remote  control,  graph 
ics,ett       Sh.Wt.  8oz 
7J70163 S4.95 


Joystick:  Four  100K  Pots;  by  ALPS 
The  best  controls  on  the  market.  .  ,  8  oz. 
7J70293  .  .  .  T $595 ea 


10  to  24V  @5A  P.S.KIT 

AM   the  parts  you'll  need  to  wire  up  a 

fantastic  S  amp,  variable,  regulated  pow 

er  supply    We  supply  full  schematic    you 

supp*v  the  case  and    "cosmetics"  Super" 

ash.  Wt.  IsLbs      6MI60301      $14.88  ea. 


BATTERY  OPERATED  CLOCK 
With  12  and  24  HOUR  MARKIN 

This  is  a  handsome  addition  to  any 
wall,  be  it  in  your  den  or  ham  shack! 
Great  for  hams!  The  accurate  battery 
powered  movement  runs  on  one  *'C"  ceH 
for  up  to  a  year.  All  in  weather  proof 
brass  plated  cast  metal  case.,  with  a  dtaf 
that  reads  1  to  12  as  well  as  00  to  23. 
6"  diameter,  3"  deep.  4"  dial.  6  Lbs. 
Order     1023"  Clock   .  $39.88 


Waathirprotf 


Swwp  Hand 


PLfetMt 


Bflttrry  Of>W. 


12  &  34  He  5cai*t 


SEISMIC  SENSOR/XM1TTE 

A  what?*  This  unique  looking  fit  oper- 
ational intruder  detec  tor/ x  miner  was 
used  by  the  U.S.  army  to  detect  troop 
movements,  \%  looks  like  a  rock  or  glob 
of  mud,  but  contains:  a  trasm  liter  with  a 
range  of  300  meters  that  sends  out  coded 
pulses  on  150  MH*;  a  built-in  dipole  an 
lenna;  seismic  sensor.  &  3  mercury  cells 
Weighs  about  1  ounce,  measures  less  man 
2"  across    Fantastic1  Sh,  Wt,  3  02. 

7MI70385        .  S4.00  ea  .  .  .  S10.00  for  3 


PHONE  ORDERS  WELCOME! 

Bank  Amencard.  Master  Charge  and 

American  Express  Accepted. 

Phone  E617IS31  5774 

$10  00  Minimum  on  Charge  Orders 

1  Sand  orders  &  inquirtato: 


107  OFF 

10%  OFF  ANY  ORDER  FOR 

ME  RCHANDISE  IN  THIS  AD  ! 

Simply  say  thai  you  saw  it  in  73 

and  we  will  take  10%  off  any  ordet 

overSIO.00,  Order  Soon! 

PHONE  ORDERS  WELCOME! 

Call  (617}  531-5774 
and  use  your  Charge:  BA-MC-AE 


POSTAGE:    PLEASE    rtmit    tor    poslaga 
1  mu  ra  hew.    F  .O .  B .  Paah  od  y   Ma   01 96 0. 
Mass.  r*irtl»nt*  «dd  B%  sales  lax. 


irld 


B&F  ENTERPRISES 

Dept.  S-3 

119  Foster  Street 

Peabody,  Ma.  01960 

Phone  (617)  531  5774 


SEMD  FOR  OUR  FREE  CATALOG! 

Or,  receive  our  catalog  in 

an  order  and  insure  yourself 

of  a  place  on  our  mailing  list 
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-  BANKAMEHICARD  /WASTER  CHARGE  t  AMEBIC  AN  EXPRESS  CARDS  ACCEPTE 


189 


NEW! 

THE  FUTURE  NOW! 

FM2015R 


B3»]KDK 


Does  Your  Unit  Cover  The  New 

Sub-band  144.5  -  145.5  MHz? 

The  FM2015R  Does.  PLUS  MARS-CAP! 


All  Solid  State-CMOS  PL  digital  synthesized  -  No  Crystals  to  Buy!  5KHz  steps  -  144-149 
MHz-LED  digital  readout  PLUS  MARS-CAP  and  MULTIPLE  OFFSET.* 

•  5  MHz  Band  Coverage  - 1 000  Channels  (instead  of  the  usual  2  MHz  to  4MHz-400 
to  800  Channels)  •  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  • 
MULTIPLE  FREQUENCY  OFFSETS  •  ELECTRONIC  AUTO  TUNING  -TRANSMIT 
AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  •  RIT  • 
DISCRIMINATOR  METER  - 15  Watts  Output  -  Unequaled  Receiver  Sensitivity  and 
Selectivity  -  15  POLE  FILTER,  MONOLITHIC  CRYSTAL  FILTER  AND 
AUTOMATIC  TUNED  RECEIVER  FRONT  END,  COMPARE!  •  Superb  Engineering 
and  Superior  Commercial  Avionics  Grade  Quality  and  Construction  Second  to 
None  at  ANY  PRICE. 


INTRODUCTORY 
PRICE 


$ 


399 


00 


000 

too 

0  00 


Regulated  AC/ PS 

Model  FMPS-4H  .  ,  .  $49.00 


FREQUENCY  RANGE  Receive  and  Transmn  144.0010  148  995 
MHiP  5Kru  steps  1 1000  Channels  J  INCLUDING  NEW  BAND  144.5- 

145  5MHz  +  MAflSCAP  and  MULTIPLE  OFFSET* 

LED  DIGITAL  READOUT. 

4  CHANNEL  RAM  SCANNER  WITH  IC  MEMORY  Program  any  4 

frequencies  and  reprogram  at  any  time   ustng  the  front  panel 

controls — search  tor  occupied  (closed!  channel  or  vacant  (open) 
Channels.  Internal  Ni-Cad  included  to  retain  memory  (no  diode 
matrix  io  wire  or  changer 

MULTIPLE  FHEQUENCY  OFFSETS  Three  positions  A.BX* 
provided  for  installation  of  optional  crystals  EXAMPLE  -  1  MHz 
offset  Duplex  Frequency  Offset  Buelt  in  .  600  Khz  PLUS  or  MINUS  5 
KHi  steps,  plus  simplex,  any  frequency 

INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  BUILT  IN 
\  750H;  tone  burst  for  'whistle  on  operation  and  sub-audible  tone 
operation  possible  by  simply  adding  a  capacitor  across  the  terminals 
provided  Internal  2  position  switch  for  automatic  and  manual 
operation,  tone  burst  or  sub  audible  lone  PL  -  adjustable  60  203Hz 
f  100  Hz  provided) 

AIRCRAFT  TYPE  FREQUENCY  SELECTOR  Large  and  small 
codAiaily  mounted  knobs  select  100KH;  and  10KH*  steps 
respectrvely  Switches  click-stopped  with  a  home  position  facilitate 
frequency  changing  without  need  to  view  LED  s  while  driving  and 
provides  the  sightless  amateur  with  full  Braille  dial  as  standard 
equipment 

FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END  AND 
TRANSMITTER  CIRCUITS  DC  output  of  PL L fed  to  vara ctor diodes 
in  all  front  end  RF  tuned  circuits  provides  full  sensitivity  and 
optimum  intermodulation  rejection  over  the  entire  band.  APCIAUTO 
POWER  CONTROL)  ■  Keeps  RF  output  constant  from  band  edge  to 
bend  edge.  NO  OTHER  AMATEUR  UNIT  AT  ANY  PRICE  has  these 


ffAhAC  1'         Mere 

pnone    with    BuiH  if 
Toucn  Tor>a  Pmti 

WHY  BUY  LESS? 

THE  FMMC-1 
HAS  IT  Ail' 

•  LED  ind.caw 

•  Atfj  level  i  no  tone 

tar  Ante 

•  Use  with  #ny 


+  Otitv3  3  i    i  2 

S49« 

features   which   are  found  in  only  the  most  sophisticated  and 

expensive  aircraft  and  commercial  transceivers. 

TRUE  FM   Not  phase  moduJation  -  for  superb  emphasized  hi-fr  audio 

quality  second  to  none. 

RIT  CONTROL:  Used  to  improve  clarity  when  contacting  stations 

with  off  frequency  carrier 

MONITOR  LAMPS    2  LED  s  on  front  panel  indicate  Ml  incoming 

Signal-channel  busy,  and  (2)  Transmit 

FULLY   REGULATED   INTEGRAL  POWER   SUPPLY    Operating 

voltage    for    all    9v   circuits    independently    regulated     Massive 

Commercial  Hash  Filter 

MODULAR     COMMERCIAL     GRADE     CONSTRUCTION      6 

Unitized  modules  eliminate  stray  coupling  and  facilitate  ease  of 

maintenance 

ACCESSORY  SOCKET   Fully  wired  for  touch  tone,  phone  patch, 

and  other  accessories  internal  switch  connects  receiver  output  to 

internal  speaker  when  connector  is  not  in  use. 

MULTI-PURPOSE     METER     Triple    Function    Meter    Provides 

Discriminator  Meter  "S"  Reading  on  receive  and  Power  Out  on 

Transmit 

RECEIVE   Better  than  25uv  sensitivity.  15  POLE  FILTER  as  well  as 

monolithic  crystal  filter  and  AUTOMATIC  TUNED  LC  circuits  provide 

Superior  skin  selectivity  -  COMPARE! 

HIGH/LOW    POWER    OUTPUT     15   watts  and   1    wan.  switch 

selected  Low  power  may  be  adjusted  anywhere  between  1  and  15 

watts   Fullv  protected  short  or  open  SWR 

OTHER  FEATURES  Dynamic  Microphone  buili  in  speaker,  mobile 

mount,  external  5  pin  accessory  jack,  speaker  jack,  and  much,  much 

more  Site  2 '/a  x  7  x  7Vj.  All  cords,  plugs,  fuses,  microphone  hanger, 

etc   included  Weight  5  lbs. 


Manufactured  by  one  of  the  world's  most  distinguished  Avtontcs  manufacturers,  Kyokuio  Dansht  Katsha,  Ltd. 

First  m  the  world  wtfh  an  all  sohd  state  2  meter  FM  transcetver 


AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  129th  Terrace,  Miami.  Florida  33176  DEALER  INQUIRIES  INVITED, 
Telephone  (305)  233-3631  m  Telex:  51-5628  PLEASE  ORDER  FROM  YOUR  LOCAL 

U.S.  DISTRIBUTOR  DEALER  OR  DIRECT  IF  UNAVAILABLE 
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Features: 

Custom  computer  grade  commercial  components,  capacitors,  and  tube  sockets 
manufactured  especially  for  high  power  use— heavy  duty  lOKw  silver  plated  ceramic 
band  switches*  Silver  plated  copper  tubing  tank  coil*  Huge  4"  easy  to  read 
meters— measure  plate  current,  high  voltage,  grid  current,  and  relative  RF  out- 
put •  Continuous  duty  power  supply  built  in  *  State  of  the  art  zener  diode  standby  and 
operating  bias  provides  reduced  idling  current  and  greater  output  efficiency  *  Built  m 
hum  free  DC  heavy  duty  antenna  Change-over  relays  *  AC  input  T 10V  or  220V  AC, 
50-60HJ-  Tuned  input  circuits  •  ALC-rear  panel  connections  for  ALC  output  to  ex- 
citer and  for  relay  control  ■  Double  sterna!  shielding  of  all  RF  enclosures  •  Heavy 
duty  chassis  and  cabinet  construction  and  much,  much  more. 


The  New  Sigma  XR3000D 

Linear  Amplifier 
Compare! 


INTRODUCTORY  SALE 


« 


$699 


2  Day  Ait  Shipment 

Anywhere  mUS 

Airport  to  Airport  *35 

AJatk*  and  He  Win  Slightly  Highar 

Full  band  coverage  160-10  meters  including  mars 
2000  watts  P.E.P.SSB  input.  1000  watts  input  continuous 
duty.CW.  RTTY&SSTV 
Two  Eimac  3-500Z  conservatively  rated  finals 
All  major  HV  and  other  circuit  components  mounted  on 
single  G-10  glass  plug  in  board.  Have  a  service  problem? 
(Very  unlikely)  Just  unplug  board  and  send  to  us 
Heavy  duty  commercial  grade  quality  and  construction  sec- 
ond to  no  other  unrt  at  any  price' 
Weight  90  lbs  Size  9W*  <h)x  16"  (w)  x  15V  tm 


INTRODUCTORY  SPECIAL! 

New!  Sigma  Model  AF250L 
Deviation/Modulation  Meter 

Fully  Certifiable  for  Commercial  Use 

Features: 


INTRODUCTORY  SALE 


$169 


\- 


m-     mI 


—        AM'fM  ANk&Z&t 


■■a  €3p-h3- L  CSt- 


5.iMA 


Ehtremeiy  stabre  local  osoNsior  fw  easy  measure  mem  of  HF    VHF,  and  UHF  bands 
empLoyng  negative  feedback  to  insure  extremely  high  siabihiy  •  Easy  to  read,  accurate 
linear  scale*  Direct  off  the  air  signal  measurement  capability*  Optional  DC  Power  Kit 
$12 

Specifications:  \m  tip 

Frequency  1.BMHZ-520MHZ  3  range  select  (A  B,  C,  EXT).  A  range  26.5  MHZ-40MHZ.  B  range  48MHZ-6QMHZ.  C  range  140MHZ-T56MHZ 
EXT  range  1  8MHZ-52GMHZ  (Need  Signal  Generator) -Generous  overranges* input  lever  1 1 )  Through  type  input  level  IW-200W  (RF  Input  Ter- 
mmal)    (2)  Direct  mpul  level   More  than  80db  50ohm  impedance*  Amplitude  modulation  degree  0-100%*  Frequency  deviation 
Q-20KHZ  •  Accuracy    t   -3%  of  full  scale*  Intermediate  frequency    10.7MHZ  ■  Local  input  frequency  (EXT  Range)*  Measuring  frequency 
*  -10.7MHZ-  RF  Attenuator  0-6Qdb  variable  ■  Audio  signal  oscillator  (1)  Audio  Frequency— 1  .OQ0HZ  (1  KHZ),  (2)  Output  level— More  than  IV 
RMS-  Power  Source  4C117V*  Dimensions  H-5M?"  (140mm),  W-10V  «260mm)  t>7V  (164mm}-  Weight  7  lbs 


SIGMA  RF  2000  SWR  &  POWER  METER 


((' 


fluac 


w\ 


* ,  *■  *- 


SHIPPING  ANYWHERE  •  $1 


Cai  PWfl  Scales  200W- 
2000W  Fraq  Rtnga  j  & 
ISO  MHz  Pieaia  da  not 
con luit  the  RF20OO  wJlfi 
|-  iinrcilar  ip peering  lower 
priced  unit*  RF2000  >»  in 
individually  calibrated 
prolafiionel  quality 
instrument  Ijn  equaled  a: 
many  timaa  the  price  Sit* 
7"|wl>2  1/3"  Id) 


GO  PRIVA  TE!  on  2  meter*  with 


©    © 


OH 


KSfT 


COD*   SELECT 


SPECIAL  INTRODUCTORY  PRICE  S7S00 


Touch  tone  pact  tenccxtefj  actuated 
Quiets  your  receiver  until  other  station 
sends  private  3dtgil  code,  selected  from 
front  panel.  999  Channels  Receiver 
can  be  muted  or  opened  manually  or 
remoiflly  with  a  touch  tone  pad.  Bnghi 
led  5  indicate  muting  and  reset.  State  of 
the  art  digilel  circuitry  Works  with  the 
KOK  FM2Q1 5R  or  any  2-meter  ng  5  pin 
dm  plug  supplied  SiteSV?"D  kSVi'VV* 
1"H  Wt   ?2ot 


FM201&H   Accaitoritiri 


FMSS 


SUPER  SCANNER  1000  Total 

Scanning  Capability  $99 

FMPS  4R     Regulated  AC    PS S49 

FMMC-1*    Microphone  wrrti  BwU  in 

Touch  Tone  Pad     .  S49.95 

PMTO  l  *      Pr.val*  Call  Decoder  for  use 

Wit*  and  Programmed  bv  en* 

Touch  Tor*  Pad ...  $75 

MAPS  CAP  and  Multiple  Offset  K  -ny 

Frequency.  Any  Spltt 

No  Cryiiais S5 

FMAT  1         '  .  Wave  Pone&le  Anienna  for 

Hotel  Motel  or  Apartment  ft?  95 

Exira  DC  Cord  &  Plug  £4.00 

5ervce  Manual  . .  $4.00 

Mounting  Bracket  (Extra)  .  56  00 


SPECIAL  SALE  FM 144  Atceaaooea 

FMOF-1        O'lsel  Option  Kit  -  2  Extra 

Positions,  Crystal  Requned  ftiu 

F  MOP -2        l  MHz  Offset  Option  Kn  {No 

Crystals  to  Buy) ,  *TQ 

MARS-CAP  Option  Kit     Any  Frequency 

Arty  Spbt  .................  ft  *  2 


NEW  i  AOO 

5  Chans  TOTAL  10| 
TO  SRC  14«A 

•  bimpta  10  tfttft    r05l*ll*t>nn 

•  $am«  Color  anO  quality  *5  SHt-   l4bA 

•  Comptatafv  wiReo  &  T'ESftCi 

a  ALSO  iiiin  1*1 1 1 h  m.uw  urhtii  unnd 


Price  S29 


New  Standard  2  Meter 


FM  Transceivers 
Model  SRC  146A 

SRC  146A 

4  XUls  34  94  and  94  3* 

USA  2  Delme  B^tse  Cnarger 

PI3644L«rherCast 

AT  19  ttyttw  *nf  Mid  ttfhp 

M   Cd£tS 

Rig 

NEWI»  Touch  Tone  pad 
complete ly  wired  and 
ready  topiug  jn  -  $59,95 


Special 
Package 

S314 

S47 
S12 
S)0 
S3A 

S413 


p™;$289 

COMPARE! 


AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  129th  Terrace,  Miami.  Florida  33176 

COURTEOUS  PERSONAL  SERVICE— SAME  DAY  SHIPMENT  -  Prices  subject  to  change  without  nonce 

Telephone;  (305)  233-3631  *  Telex  51*5628  -  Store  Hours;  10-5  Mon.-FrL  A21 


NEW!  6  METER 
FM50-10SXRII 

REG  $339  —  SPECIAL  SALE  *289 


bi  OO  b3  995  M-Mi  600  channel t 


NEW  COE  HAM  III  ROTATQRS- 
Reg.  $159,95— S125 


ALDA  100 


HF TRANS 
CEiVER 


Please  write  for  detailed  information 
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GET  YOUR 


NEW 


RADIO  AMATEUR 


CALLBOOKS 


The  U.S.  Callbook  has  over 
350,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHIPPING 


Specialize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 
with  over  280.000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable. 
additional  features  of  interest  to 
the  DX'r. 


$13.95 

PLUS  SHIPPING 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


international  Rad^o  Amalew  Prefixes1 

Radio  Amateur  Prehn.es  by  Co u nines! 

ARAL  Phonetic  Alphabet11 

Great  Circle  Bearings  and  Charts! 

International  "Q"  and  "Z"  Signals! 

World  Standard  Time  Cham* 

International^  PoslaJ  Information' 

World  Prefix  Map! 

FC  C  EjtammaliO'n  Point*' 

Where  to  Boy! 

Telegraphers'  Abbreviations! 

DX  Operating  Code! 

A.RRL   Countries  List! 

At  Your  Service  —  Amateur  Radio  Dealers! 

OSL  Managers  Around  the  World' 

World  Wide  OSL  Bureaus' 

Census  of  Radio  Amateurs  of  the  Worrd1 

Telegrapn  Codes! 

AM  SAT  —  Oscar  Users  Directory! 

Slow  Scan  Television  Directory' 

Reciprocal  Licenses' 

Hawaii  Included* 

Many  Other  Features* 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


Save  $1.50  order  both  send  $30.40 


See    your   favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


OROtR   FOR 


□ 


llfrn 

Pfiir     t*ch 

Shipping 

Tolil  frier 

US     CALLBOOK 

$1495 

$1.50 

$16.45 

FOREIGN  CALLBOOK 

$13-95 

$1.50 

$15.45 

Njme 


Illinois  residents  only  add  5%  soles  fox 
.  Tr>ul 


RADIO  AMATEUR 

ML     ^™ 

JUt  DePt 


llbaak 


INC 


CMspt.  e  925  Sherwood  Oriwi 
Like  Bluff,  III  60044 

R1 


i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
t 


Add  less. 


City 


Miw. 


_Zip. 


H  Bank  A  me  ri  card 
Credit  card  # 


Signature, 


Tola! 
EncNncd 


O Master  Charge  Interbank  #_ 


Expiration  date, 
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!«k 


Post  Office  Box  3097  A    •   Torrance,  California    90503 


Point  Of  Sale 
CmjlP  LITER 


50 
in 


Manufactured  by  TRW  Data  Systems  for  Ih-e  fast  food  irvduslrv,  Pesigned  rarerror<lree 

del*  erUry  The  aperalor  simply  blackens  I  lie  appropriate  box  art  a  mark  Sense  card 

and  insert?  It  into  the  form  reader   The  CPU  searches  internal  prograrna&le  drum 

memory  tor  unit  price  and  extends  it  by  quantity,  displaying  the  customer's  grand 

total  On  the  LED  modu  te. 

Memory  system  is  capabte  o*  retaking  ewe*  -40  registef  rtamii  Accumulated  data  may 

be  pulled  oy  a  master  computer 

This  point  oi  sala  computer  makes  a  super  mar*  sense  data  terminal.  The  TRW  1336  ■ » 

ahippe<l  complete  *tth  cables  and  5e»-can!ained  -5&  M2v.  power  supply. 

Brand  new  In  factory  canons,  GrloJnaJ  cost  S 7,000-  Weight  tew  lbs.,  shipped  heigh e 

colled,  Complola  documentation  not  secured  at  press  lime. 


CONNECTORS 


fOLG 


»■" *'ll 

^rTTT7^irwrinn*rJ^ 


f  *  •    «    +    +■■*■*■     ■■!■! 


"Etutf 


RS  232 

DB25P 
male  plug  &  hood 

s3?5 

DB25S  female 

*395 


Edge 
Connectors 


100  PIN 

fl1P"MU        IMSAI/ALTAIR 

S-100  e  GOLD  PLATED  *  \W  CENTERS 
Al  lair,  140  row,  aofcteftail.  $5.98  3t$  16.  SO 
rm&at.25Drow  soldenail  $4  98£$13.QQ 

3  Lew?*  W^  Wrap  .250  row      $4  96  3^3  00 

SPECIALS 
WrW  sane  m  above  without  earsSaSO  3*t0 
72fdual36)WrW  156'  cenieni      J2_S0  3rJ6 


HEXADECIMAL  KEYBOARD 


MtaMNaaft 

mtcrOCcMtwulH-vyTlinw  Irni  require  4-Wf  Oulput 

Vl  BlaAgVd  XfeX  CQtHl 

Each  AMPmblvconviiiB  nl  Iflhennii'l 
cally  ■okIrD  reed  aw  Helm*  «Ad  TTL  ''ops 

ther  d*btiuht*<:i«;uJinr 


i  ear  bf  %i^a^ea*e^wPHa'  ^¥a™  i ' 

aMfca^  proof 


BARREL  STOCK 

Test  'Em  Yourself  'N  Save 

15 fcESftfi  Timers.  100%  funeUonal 

t5  THW  Power  DarWngioos.  T03 

15  2N3Q5S4iTa77ENr^pciwertrana, 

50  General  Purpose  TO32  Transistors 

100  season  Signal  Nodes 

SPECIAL 

GEN01AL  iNSTHUMOiT  ASCn  Keyocert  Encoder 
AY 53600  Prime  cut  house  marKed  rarity  14.96 


I'l    * 


fit*  "' urf*  T*MIyp#   rn«  UQCMif 
43  mtipafra**  piling  131  ASCII 
r-imr*rmrip«f  Mn»  Sand  and  recaPMe 
dor  j  nl  ID  of  30  char,  poi  second  K<tY 
twijjd  .0*n*ra1aa  nil  IJfl  ASCII  «i>dp  cwnblni 
unni   RS-232  ifi!«r1»cfl.  icnta  as  tnv  fiupuiar 
Mod*  S3  Data.  9>h**l  *anJ  uo-nn  r#q  u»i  ■  Manutac 
tUWeAaJO**Mplt*I1CTO0 

IMMEDIATE   DELtVCKY  *1199 


FTK«J*fQn)T*4*9» 


»* 


i  -   T   ■    «  -  i 


24.88 


REGULATED 

POWER  SUPPLY 


Deliver*  5  volts  it  &  Amperes 
along  with  three  other  regu- 
lated outputs. 

This  used  supply  is  sold    as 
is"  but  we  suit  lee!  that  this; 
is  the  best  buy  you'll  eve*  see 
in  a  regulated  power  supply 
7*5  lbs  .  Schematics  included 


£*  *49.50 

Shipped  FreiJ Jit  Collect 


>498 

LO  for  145, 


Certified  Digital 


SCOtCll    CASSETTES 


"    *    *    '  J   n 


Diskettes 

f  lease  specrf  i 
liM374Bi«ri*i 
ar  32  sector, 
else 

Minidisks 


Won't  drop  a  BIT! 


CALIFORNIA 
INDUSTRIAL 

ban 

Avthcritti 
Dealer  of 
Scotch  trend 
Da  t  a  rVaeoc  t  \ 


r^.s  ^  UNIVAC 
KEYBOARD 

"mi  r-m,„.,  gtHHJy  UkWfH  1  f  10  Huiltmri  nyiwgiTi  isae-n:Tji, 
13  (MM  •■Adiirl*'  irnm  C^irrfii^  »iyjuil<iil  i,ii  ■.■rily  [?■»  H* 
T"ii"   ><>«•!   njptiijulei    <r<i(Hii  atHMiDV  Id1   ■CLuuiiianli   inc? 


Quiet  Buss 

S-100  MOTHER 


Th»  Ova!    Bum    Imm    Oalitanwi 

■SSSe>  "fngrrMMPfiMT    Ho  IIWI  Lull  n^*^  | 

ID  pfoducB  IIhi  motfwr  oovil  *cli«  tarnirnainso 
circuit r,  pft<nn\i*  nolae  and  crotalalh.  Manurrc 
(ur#d  Iram  »M  tiiirtvy  FRA  ipan<f  glass  FBaHyrva 

?  i  "1 1 1 ite  d  u-.jI  It  M-.i  I  h  >if  s&  ,-r.p  pn  I  1 1  C|.;  L«; 


mflriUflL  GBfiPHiTE 
DHPLftV  GEnERflTDR 


Modum  M^nrMjIugr  nu-i  piar-Mitiri  irie  4»*<9fmMfit  or  ir»» 
unique  ;:fi«rai;  tor  pnrtifci  OUI  Mtftudl  Qraphn»  Oapldly 
rmncrnliif  Hn  lhp  upali'lilv  irl  firrriljuftg  Ehv  ruH  •.iet'"  anU 
w*»r  nw  ASCII  Wl  S»Mi:onl»-n«rl  Cuwv  mnpinhK  illcwa 
(he  hwuHih  -Hi  *4iminaiB  nnvmnnhf  nlnd  UrtqrmaiiDn 

E*ctt  j>*<I  4ft  mamrfB^URMl la  M«*c1  lalfetMOH  ai  pitttfcia 
ov  mmi^ji  m  tip n"  r^  rpipiiMiiniiiii  c*«  'm  •»* 


J0^STICK   *4,So 


LOW  POWER 


Lowest  Price 
Anywhere 

On  i   hjw  power  ttaeic   RAMe 

tci  dksciiv  bom  one 
ol  CaK«pnia's  leading 

acceii    t-nj    gi*itanta»d] 
taStir  IT^afi  e&QnS    liiaiaBwaa 
pvixnaM  33  pi*^** 
W"i.  fftJil  c*ndi  C4aa«tac 
acc«>t««wf  2 1L[) 2  t 


rip 

uw 

T41OT 
7111Q 
Hi  IE 

?JtlM 

gffi 
741Z2 

7112} 

?ii£ 

7ft» 

71121 

74132 

7#>38 

Jiur 

M'J, 
,•11.1,- 

M14I 

741S1 


«33 

*M1 
KH3 


MEMC 

IRT 

170?^ 

4.BS 

Gi2J 

?& 

Gil23 

?Sfe 

?tue 

IS 

IMeS 

!*• 

CALCULATOR 

WRIST  WATCH 


3f4l59rH 


7W 


in? 

7443 

7449 
7441 
7447 


Sd 


- 


■; 


iiaj 

W7 


/4i;n 

win 


Thi>   L£D   wnic   Mil-  h    dlanlmri   il«i.   linn. 

vlapi*  Bocamm  Mn3M\mD  rorciicnt^.  hti  mghl 

.  '      ^UHICir    with    rriifiwiry     Inltirmml  n.w. 

lirHed  jh  mnmoiY  cm  tw  iulJUiI  m  jht  Wsr 

rlalfl.    IVinMHl  (■  *mrr|t1l    Lm*1  [tilt.  Itlwinyry 

ta«t|HP  to  H«ia  friMAp  iii«*;i*n  p«**»w,  ita)i 
« or  fcffw  awrtwt  m«t 


SPEAKERS 

s.69  w" 

'4  Miniature 
farlecf  far  TVii««.iUiBi 
*t  item  i ,  speeck  ty  at  boiii  er 
Of  iotoecaiaj.  BoIiipji- 

5"raRflelitj    l29S 


Thumbwheel 

fCl®^  switch 

Ten  position 

c0p*i    BCD 


in      w 


Miniature 
Switches 


TRIMMER 

POTENTIOMETERS 
2K  5K  10H50K 

5  for  *.98 


16      14*     12 


jorcii 


3I?H 
31IH 

3WCN 
31BCM 

BQk  12 

BW-T5 
3WT-> 

3»T-t2 
B  .» 

J»  » 
»4tl 

mm 

J40K-i 
HON -13 

vil.'K  :?. 
■-JI+  IS 

rwor  s 

3401-12 


BBON  WIRE] 

UP 


rlHCN 

rrjaaj 

,:  Ti*J 
711H 
,"iM 

7J3H 
7?3N 
735H 


I'K 


AY  5    I013A 

*498 


tact  pr  ip  prime 

2114    4045    IK  t>,  4  STATIC  MEMORir 
4S0aS.  Ill**     650 nS  *9M 


Transistors 

ei.    14    30  too 


ZN222ZA.20 
2N3055 

MJ  3055 

2N3772 
2H3904 
2N390I 


IB  .16.15 

69  .65  5§.55 
79  .7$  69  GS 
1S5  14*1^12* 
45  Jl  .OS.07 
.15  4 1   «  07 

Diodes 

10  35  IjPO 
1M4002  100^.  .0*06,05 
1N4005  too*. .10,0* ,07 

lN4Uliiia>|  J07J5  iM 
iaasae  rod       ej-  10  »  10ft 
LED'*    H543U.W 


Power  Adapter 


6vdcf140mA»l» 
7  dc,  1.4  A  5  50 
5*dt.  15mA.  119 
SvrJr  175mA  195 
12*dc600mA  2  *5_ 


RELAYS 

spot  miniature 

m      25   100 
I3»ei.    fill   104    M 

Coil  12  Volt  ale 


7  A  eta  Cos  tacts 
P  C.  Beard  Mount 


>utpu1 
I2*,ct     175mA 
TRANSFORMER 


CAPACITORS 


ELECTROLVTICS 

pa-    10     5ft 

8  0,000    10  v 
4500 


$,98 


)*ar  choice 

10     SO  100  U 


1000 
enel 


ass  34i  215 

50 v  W    135    UJ 
15*  155  4f    45 


VS8  ,41,73  66 
SPDT  Miniature  Toggles 

7101  CAK        ON   HONE  0M 
7107  |fal    OR  OFF  (mil  0N> 
7100  Cfc    ON  imi-mrnJ   0N) 

Rotter  JBT 0PDT 

Ratirr  2r-4  fus 

Roter?  jP-4-foi. 

Pnial<NL0>    l»e*  1*1 


,ldiic 
.Oldiic 


% 


1,12  .09 

.06  ,05 


07 
.04 


DIP  Switch 


*17s 


5PST 


DISCOUNT 


Heavy 
duty  {rounded 
power  card  pad  matinj 
chassis  ceaaectflrs 


Solar  Cells 

to     100 


V$8  VB5 


IfittA  al  «3V  LOavl  ifer 
rbbbI  aMtaapaj   I 


SOLDERLESS 
TERMINALS 

INSULATED 
20  for 

98 

S0*tift:221S,lG  -h 

100     SOfl        lh 
CS0     20       IB" 


UJire  UJrop  Center 


IC   SOCKETS 


Pi", 

wit*   wrop 
■  a.   31      50 

leer  profile 
•a.  25    SO 

• 

17'  li  IS 

14 

37   36    35 

IS  17  16 

H 

3f  37    36 

14  11  17 

tA 

99  93    SS 

36  35  34 

410 

1«9  155  130 

63  60  58 

*S4" 


sort. 

4.98 


KYNflrW 


OH   HOBfcY  WH4P-30 
m>tt  *rjpt  itna  taal 


500 


1.000 

its. 


11.000 
1105. 


<2l3i  772  0800 


I//S4 


inT-.T     iiil 


1  afa^l  luitl 


mallet  c  njpge 


Omjprt  »tp  iirieo*d  w»  aaaat  d»»  r*c*l<rtd. 

PLE*sf  mCLuoE  ii  do  sHiwjho  on  onoms  uhd^h  i  h  on 

Cpllroritia  i««|dpnii  add  IS  biIpi  1ix  *  DAqmry  »itk  guaranlat. 

i  ordtn  add  10% 


rsr»Fj 
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MB 


MH 


:-:-;-:«jB^>.^  $yrvthyf£zw:l^«:<'::+:ftULL^MODE  CONTR0t>:5lrriplex,  Repeater.  Rvvem 

:■:•:-:■:  be^&b: -installed. ;  The  Synthaccdcr  ts-.alsd  e&jfy:*:      :■>:  >;-;  -.v.-  >:•:- 

:':-X-:-:Vcfepted  far  Seaming  and  External  Frequency         *  LOW  POWER  CMO$     Draws  only  60  ma  :o 

:-:-v«:":toiatoQi>'tV,fi«i       -d- Wv  aniWe  that  you  wii  >:■:■: 

find  the  n*w :  S.        acodef  SQ9  Everything  You        *  FULLY  ASSEMBLED  AND  CALIBRATED -Xot  a. kit 
; Want  in  a  220  MHz  synthesizer— And  ai  $  Price 


J  PO  BOX  2233 

x-natt  commercial  avenue 

OX-NARD.  CA93Q3U 
(805)  4B60S17 

■ 


Ereiased  pJesae  *M  my  S129  95  (Pnpe 
fomlare 


pe^^tenaffingj: 


1  ■  ■  -m         a 


:S:_^___-eDck>sed.     Z  Cash;        r_.  Cheek     Xp  Money  Order 
Ptease  chftrqe  my         P  ■  Master*  Charge         □  E&jikAmerijcraTrfi 

V^IfULl   LalU  .   . 4.x  i.,.. . . . . 


I'LL  BTT#  Phase  send  more  info 
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round  the  world 


Meet  adventure  head  on.  Shipmates  wanted 
who  yearn  to  achieve  for  themselves  rather  than 
be  pampered  aboard  plush,  pretentious  cruise 
ships.  Share  this  adventure  with  a  small  conge- 
nial  group  in  a  highly  informal  atmosphere  with- 
out regimentation  or  timetable.  In  this  age  of 
luxury  and  self-indulgence  our  expedition  offers 
a  unique,  exciting  opportunity. 

YANKEE  TRADER 

(Famous  oceanographic  vessel) 
Length  180.  Beam  31.5, 1106  tons 

9  MONTHS  -  SHARE  EXPENSES 


Ports  of  call 

Cape  Haitien. 

San  Salvador. 
Panama. 
Pitcairn  Island. 
Easter  Island. 
Rapa.  Tahiti. 
Ahe.  Moorea. 
Galapagos. 
Samoa.  Tutuila. 
Danger  Island. 
Guactacanal. 
Tulagi.  Bali. 
New  Guinea.  Java 
Madagascar. 
Zanzibar.  Beira. 
Capetown. 
St.  Helena. 
Ascension  Island. 
Rio.  Devil's  Island. 
Paramaribo. 
Martinique. 
Antigua.  Exuma. 

Nassau. 


.*** 


fie 


—HJ^'*      • 


I.* 


■    •.*«•« 


■ 


-.«, 


+    (V 


m&k*«*l    li.uH-Hi  l-l.nd   *# 


'*■#■■* 


■», 
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Please  send  me 

your  free  'round 

the  world 

expedition 

booklet. 


v«, 


••  **.* 


\   .   m,    |..M  1 


I 


*_  + 


tttwl.i.n 


N  ,i  m  c 


-V    l.iicVS 


Ci« 


S«,.n 


Zip 


P.  0.  Box  120,  Dipt  RW 
Miami  Baacli,  Florida  33139 

©  Windfommer  Cruises. 


*  * 
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^"**                                             ™^B— 

DIODES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc. 

1N914 

lOOv 

10mA          .05 

Spin       pcb        .25       ww          ,45 

2N2222       NPN                   (Plastic  .10] 

\  .15 

1N4005 

600v 

1A            .08 

14-pin        pcb        .25        ww          .40 

2N2907       PNP 

.15 

1 N4G07 

1000v 

1A             .15 

16-pin       pcb        .25       ww          .40 

2N3906       PNP 

.10 

1N4148 

75v 

10mA          .05 

18-pin       pcb        .25       ww          ,75 

2N3054       NPN 

.35 

1N753A 

6.2v 

j 

i                .25 

22-pin        pcb        .45        ww        1 ,25 

2N3055       NPN     1 5A      60v 

.50 

1N758A 

10v 

3 

i               .25 

24-pin        pcb        .35       ww        1.10 

T1P125        PNP      Darlington 

.35 

1N759A 

12v 

i 

z               .25 

28-pin       pcb       .35       ww        1,45 

LED  Green,  Red,  Clear 

.15 

1N4733 

5.1v 

i 

z                .25 

40-pin        pcb        .50        ww        1.25 

D.L  J47       7  seg  5/8"  high  convanode  1.95 

1N5243 

13v 

; 

i              .25 

Molex  pins    .01      To -3  Sockets      .45 

XAN72        7  seg  com-anode 

1.50 

1N5244B 

14v 

z              ,25 

FND  359     Red  7  seg  com-cathode 

1.25 

1N5245B 

15v 

; 

i              .25 

2  Amp  Bridge         1 00-prv            1 .20 

-fcaP 

25  Amp  Bridge      200-prv            1 .95 

CMOS 

-    T    T    L    - 

4000 

,15 

7400 

.15 

7473              .25 

74176          1.25 

74H72           ,55 

74S1 33 

,45 

4001 

.20 

7401 

.15 

7474               .35 

74180            .85 

74H101          .75 

74S140 

.75 

4002 

.20 

7402 

.20 

7475              .35 

74181           2.25 

74H103         .75 

74S151 

.35 

4004 

3.95 

7403 

.20 

7476               .30 

74182            .95 

74H106         .95 

74S153 

.35 

4006 

1.20 

7404 

.15 

7480              ,55 

74190          1.75 

74S157 

.80 

4007 

.35 

7405 

.25 

7481               .75 

74191           1.35 

74  LOO            ,35 

74S1 58 

.35 

4008 

.95 

7406 

.35 

7483              .95 

74192          1.65 

74L02           .35 

74S194 

1,05 

4009 

.30 

7407 

.55 

7485               .95 

74193            .85 

74L03            .30 

74S257  (8123) 

.25 

4010 

.45 

7408 

.25 

7486               .30 

74194           1.25 

74L04            .35 

4011 

.20 

7409 

.15 

7489             1 .35 

74195            .95 

74L10            .35 

74LS00 

.35 

4012 

.20 

7410 

.10 

7490              .55 

74196          1.25 

74L20            .35 

74LS01 

.35 

4013 

.40 

7411 

.25 

7491               .95 

74197          1.25 

74L30            .45      ! 

74LS02 

.35 

4014 

1.10 

7412 

.30 

7492              .95 

74198          2.35 

74L47          1.95 

74LS04 

.35 

4015 

.95 

7413 

.45 

7493               .40 

74221           1.00 

74L51            .45 

74LS05 

.45 

4016 

.35 

7414 

1.10 

7494             1.25 

74367             .85 

74L55            .65 

74LS08 

.35 

4017 

1.10 

7416 

.25 

7495              .60 

74L72            .45 

74LS09 

.35 

i            4018 

1.10 

7417 

.40 

7496              .80 

751 08A         .35 

74L73            .40 

74LStO 

.35 

4019 

.60 

7420 

•15 

74100          1.85 

75110            .35 

74L74            .45 

74LS11 

.35 

4020 

,85 

7426 

.30 

74 1 07            .35 

75491             .50 

74L75            .55 

74LS20 

.35 

402! 

1.35 

7427 

.45 

74121             .35 

75492             .50 

74  L93            ,55 

74LS21 

.25 

4022 

.95 

7430 

,15 

74122            ,55 

74L123          .55 

74  LS22 

.25 

4023 

.25 

7432 

.30 

74123            .55 

74H0O           ,25 

74  LS32 

.40 

4024 

.75 

7437 

.35 

74125             .45 

74H01            .25 

74S00            .55 

74LS37 

.35 

4025 

-35 

7438 

,35 

74 1 26            ,35 

74H04            .25 

74302            .55 

74LS40 

*Tf  3 

4026 

1.95 

7440 

.25 

74132          1.35 

74H05            .25 

74S03            .30 

74LS42 

1,10 

4027 

.50 

7441 

1.15 

74141           1.00 

74H08            .35 

74S04            .35 

74LS51 

.50 

4028 

♦95 

7442 

.45 

74 1  50             .85 

74H10            .35 

74S05            .35 

74LS74 

.65 

4030 

.35 

7443 

.85 

74151              .75 

74H11             .25 

74S08            .35 

74  LS86 

.65 

4033 

1.50 

7444 

.45 

74153             .95 

74H15            .30 

74S10             .35 

74LS90 

33 

4034 

245 

7445 

.66 

74154           1.05 

74H20            ,30 

74S11             .35 

74LS93 

.95 

4035 

1.25 

7446 

.95 

74156            ,95 

74H21            .25 

74S20             .35 

74LS107 

.85 

4040 

135 

7447 

.95 

74157             .65 

74H22            .40 

74S40            .25 

74LS123 

1 .00 

4041 

.69 

7448 

.70 

74161             .85 

74H30            .25 

74S50             ,25 

74LS151 

.95 

4042 

.95 

7450 

.25 

74163            .95 

,       74H40           -25 

74S51             .45 

74LS153 

1.20 

tyKPTii} 

.95 

7451 

,25 

74164            .60 

74H50            .25 

74S64            .25 

74  LSI  57 

.85 

■  WW 

4044 

.95 

7453 

.20 

74165          1.50 

74H51            .25 

74S74            .40 

74LS164 

1.90 

4046 

1.75 

7454 

.25 

74166          1.35 

74H52            .15 

74S112          .90 

74LS367 

.85 

4049 

.70 

7460 

.40 

74175            .80 

74H53J          ,25 

74S114        1.30 

74LS368 

.85 

4050 

.50 

7470 

.45 

74H55           .25 

4066 
4069 

.95 
.40 

7472 

.40 



4071 

.36 

I 

LINEARS,  REGULATORS,  etc. 

4081 

.70 

8266                      .35 

LM320K5  (7905)  1.65 

LM340T24              ,95 

LM723 

.50 

4082 

,45 

MCT2                    .95 

LM320K12            1.65 

LM340K12            2.15 

LM725 

1,75 

I       8038                   3.95 
LM201                   ,75 

LM320T5              1 .65 
LM320T12            1.65 

LM340K15            1.25 
LM340K18           1.25 

LM739         1.50 
LM741 IS-14L25 

9000  SERIES 

« 

9301 

.85 

LM301                    .25 

LM320T15            1.65 

LM340K24              .95 

LM747 

1.10 

9309 

.35 

LM308  (Mint)         .75 

LM339                    .95 

LM373                   2.95 

LM1307 

1.25 

9322 

.85 

LM309H                .65 

7805  (340T5)           ,95 

LM380                     .95 

LM1458 

.95 

95H03 

.55 

LM309K  (34GK-5J  ,85 

LM34QT12            1.00 

UV1709  (8,14  PIN}    ,25 

LM3900 

.50 

9601 

.75 

LM310                 1.15 

LM340T15            1.00 

LA/171 1                     ,45 

LM75451 

.65 

9602 

.50 

LM311D{Mmi)       ,75 
LM318  iMimi        .65 

LM340T18            1,00 

NE555 
NE556 
NE666 

.50 
.95 
.95 

MEMORY  CLOI 

HKS 

745188(8223) 

1702A 
MM5314 

300 

6.95 
3  00 

INTEGRATED  CIRCUITS  UNLIMITED 

NE566 

NE567 

1.75 

1  ■  O  3 

MM  531 6 

3.50 

m 

2102-1 

1-75 

7889  Clairemont  Mesa  Boulevard,  San  Diego,  California  92111 

2102L-1 

1.95 

(714)  278  4394  (Calif.  ResJ                                                 n.K.M« 

TR  1602B/ 

DISCOUNTS 

TMS  601 1 

6,95 

All  orders  shipped  prepaid                  No  minimum                           Total  Order 

Deduct 

8080AD 
8T13 

1 

5.00 
1.50 

Open  accounts  invited                       COD  orders  accepted              $?oo^S300      10% 

8T23 

1.50 

Discounts  available  at  OEM  Quantities       California  Residents  add  6%  Sales  Tax                5301  -  $1000     15% 

8T24 

2,00 

All  IC's  Prime/Guaranteed,  All  orders  shipped  same  day  received.                         $1000  -  Up 

20% 

2107B-4 

4.95 

24  Hour  Toll  Free  Phone  1  800-854  2211           NlasterCharge  /  BankAmericard  /  AE 

POLY 
PAKS 


COMPUTER  PERIPHERAL  & 


MAIL 
ORDER 


PARTS  WORKSHOP 

POLY  PAKS  INTRODUCES  THE  FIRST  MAGAZINE  RETAIL  STORE 
FOR  THE  ELECTRONIC  MAIL-ORDER  HOBBYIST! 


"MICK0TONJE" 

AVTOPATCH  ENCODER 

88        KIT 


28 


•  Family! 

•  FrtendtE 

•  Complete  In 
hi  #wn  mhil^Bbfnrt!        I— 

Only  2  1/8*1  5$  *  l/£"-  small 
enoUfcli  i£j  mount in  a  mike!  Snap 

action  bubble  Jifijfii  contact 
Features  output  level  control. 
Jttai  controlled  rtig-itally 
fcytithcsiasd  tones,  on-ehiy 
oscillator,  ttequEren  4-&  to  5.* 
VDC.  Cttrtiplett1  kit!  Nnthine  else 
to  buy]  Wt.  1 3  at, 

Cat  Ho.  a  A  4  086  kit      S29-98 
Cat  No.  JA40S7  wlr*<IS34.95 


Address  micrnpractisiiora, 
cnntrot  cum p Liter  optirhtcd 
equip-mefit  ?  Key  rollover.  H*& 
art  keys,  1  ft  encoded.  4  extern  at  to 
be  assigned  by  user.  Output  4  bit 
binary.  Abo,  an  EXCLUSIVE 
FEATURE. , .  4  iods  dt^p-lay  the 
binary  output  TTL7CM0S 
compatible,  requires  +5,  - 
12VDC.  C&miiJeU'  hit'  Nothing 
else   Eo  buy]  With  msLnietioiis. 


HEXADECIMAL  MICROPROCESSOR  n      I^H 

AND  CONTROL     *  A  if 
KEVROARD  KIT!  251 

wt.  J  tbs. 

*  4  bit  binary/ h*xad*clai*t  output  pius  itrobe! 

*  New3  Improved  4+tlgftE  Ssv*s  yqo  tlitief 

*  Keyboard  pr*-a»«emhled  onto  PC  board! 


1L 


Cat.  No.  3  A  5009     HcVfMtecima]  Krt        $29,95 
Cat.  N  o.  3  A50 10     He 1 3 d tclin af  Wired  $34.95 


POLYJMKS  SPECIAL 


BUY  $JS 
WORTH 


Taki 


DISCOUNT 


BUY  $100 
WORTH 


Take 


25% 

DISCOUNT 

FROM  THIS  AfTnMTV- 


rw-inrrrrTYTnnnr 


irmr 


FULL 
WAVE 


BRIDGE  RECTIFIERS: 

2  AMP  SAMP  10  AMP        35  AMP 

l#3A1144)  [#3A34Mtr  (#3A2447|  <«3A22T3) 
*  ,59  $  -M  *1  05  S120 

,65  ,99  1-15  1.2S 

S9  1.19  1-39  195 

,t9  1,40  1.79  2,95 

,99  1^9  1J»S  3-95 

1.19  1.95  225  4,95 

IOO0         1.25  2.25  230  5.50 

Or*r  by  C»L  No.  Amperage  and  YottiC* 


7  "LCD"  tftsl  fciilurv 


f! 


»*^JEHf 


KEYBOARD  & 
ENCODER  KIT 

Cat.  Na.  iA50fll     Ktt  $49.95 

Cat.  No.  3 ft 5002     Wired     $59.95 

Outputs  atandard  7  bit  ASCII;  interfaces  with  moat  data  systems.  # 
Keyboard  pre-assembled  nntoPCbuard.  2 key  rollover.  Electronic  • 
shift  lock  and  carriage  rfctt&rlL  4  moiki?:  Normal,  control.  HbLft,  * 
ahi  ft/control.  AdditLonal  functions  can  be  assigned  by  user.  +6,  -  # 
12V  DCr  200  ma.  Negative  or  positive  logic,  jumper  sdft&Udfe.  # 
Eileuiivn  test  feature, -.1  LKD'n  display  the  ASCII  code. 
Complete- kit.  nothing  else  to  buy!  Size:  IT  x  5  1/2  i  1  1>"4".8  lbs. 


1  \V  t^UJil 


Ua»a  MOS  Encoder  ROME 
7  LED  Test  Feature] 
64  k*jr  keyboard! 
Encoder  128  ASCII  Characters; 
Interfaces  with  ALT  AIR, 
IMSAI.  and  mere! 


mnmr 


irrmmrm 


POLY  PAKS  "CHIPS" 

AWAY 

IC  AND  CRYSTAL  FMCE8!      1 

Order  by  Cat  ho.  3*4045  «nd  Type  No! 

[Tyn* 

DrlCri|»t!iirl 

Safe* 

Stopwatch   

$14.95  j 

1  nAY3-S3<XM 

5  TV  Cinwi 

9.95  " 

'OMM5330 

iO*43BC 

4Ji  Dlfftt  DVM 

4.95  j 

Volt  Control  Otc, 

4.9S  ; 

1  "KR2376-139 

BCD  Encoder  Rom    • 

6.95  1 

HHR237G-5T 

ASCII  Encoder  Rom 

14,95! 

r:HC90DC 

6 &OM Hz  Pre*cal«t    . 

14,95  j 

f  L95H90DC 

350MH2  Preftcaler   . 

5.88' 

D«CI44iO 

Touch  Too*  Chtp 

Cbir  C*fl.  (aim  2513) 

....    9-95  ; 

!dMH2002P 

.  3,95  | 

I Q7207  A/7208 

froq  Counter  pair.  .  . 
3,  Digit  DVM  DM  M 

24,35  * 

12.50 

n|CM71fJ7 

i  ..MM531S 

Alarm  Clock 

2,95 

■  "MM5169 

60  Hz  TlmebBH  IC 

1,95! 

[  n3.579MHi 

Tlmebase  Xtal          .  . . 

135  5 

nljOOMUz 

Touchtone  Xtal 

5,95 

J  J3.276BMHI 

Stopwzttch  Xtal      ... 

4.95  \ 

1st  Time  Offered!  It's  Different! 
It's  Inflation  Fighting!  New! 

inn*  me 

KITS  BY  POLY  PAKS 

SUPER  ECOKO  KITS 


MICROPROCESSORS! 
MEMORIES!  SUPPORT! 


Order  by  Cat.  No.  3 A  3459  and  type 

Description  5ale 

8  bit  CPU                             524.95 
8  bit  CPU,  2  utec    14.95 


\  I  I    I    I 


I   f 


I  /  t    i    / 


HAjVD y  CONPPISR 
MlJI.HTES'rER 

•    iooo  ohms  per  volt 

1  Sp  precision*  tnovementa 
diode  prvt«Cted  H,K*iiiA' 
burntnli.  Measvirea  UC  volta 
Oi.l£-lEiO-1000;  AC  voltu 
n-lB-1  50^100Or  DC  current 
0-l50ma.;  resistEmfrc^f  1  CtftO, 
Sensitivity  lOOG  nhma/volt 
AO'DC,  Uftftfl  penlite  cell, 
not  Included  r  Sipe  2%  ^ 
3Va  x  1%",  Wt,  §  oes! 
Cat,  N«.   3A3921 


ONLY  $1.98 

"  s  t  t   f     I     li    llll* 


f  /  /  /  /  mil 

*  MONEY  BACK  GUARANTEE 


BUY  10  KITS  & 
CHOOSE:  1  1TH  FREE1 


*  A VG  WT.  6  OZS , 


MC5800L 

8OS0A 

ZBOA 

aooe 

1101 

1105 

1702  A 

21024,1 

2111 

2708 

MK4116 

MK42QOP11 

MM  5202 

MM  520  3 

MM  5260 

MM  5282 

8212 

8215 

8224 

822B 
-  8251 
i:  B255 


8  Ml  CPU        ..       54,95 

CPU     9^95 

2Sfi  i  1  »tat.  RAM  .  ,89 

IK  Dyn  RAM  .  1-29 

25€  a  8  EPROM  .        5.95 

IK  x  1  La-pa  we*  RAM         ...  1,69 

256  x  4  Stat.  RAW      5.95 

5K  EPROM  19.95 

lSKOynRAM         32.00 

4K  x  1  Dyn  RA«t  350na«     2.95 

2K  PROM    8.95 

2K  EPROM  8.95 

1H  Dyn  RAM  ...  -99 

2H  x  1  Cryn  RAM  .99 

B  bit  I/O  port  3.95 

Bl-df rect  bu»  drivw 2-95 

Ctock  Gall ....  4.95 

System  coflt-    9.95 

Communication  int  11.50 

Pfcrl()li  Inter    11-95 


TTL'S 


oi,m.   SPECTML  "SKINNY-TRIMS" 

□  50  3/8 "  sctwara,  screwdriver  shaft,  Vowr  Choice 
dim  ^  toL  1/4  wan,  Cermet  PC  _  .  tf ^ 
a  500  l-ertdf?.  Order  by  Cat.  Nhq.  and  dC  For  91 
o  iKa  lOH  vh]ue- 

u  28  a  20K  D  Cat.  Ho.  3 A 3863  25  turn  upriffht  type  64 
dSKoMRG  Cat  No.  3A3886  ibi«1*  turn,  Hai.  typo  83 


GIANT  SALE!  MIC*0-MlNI        Cat.  «o.  Contacts  Sale 

TOGGLE  SWITCHES    was*  spst  »i,19 

-  D  3A4038   SPOT  1-29 

*  3 A.  125 VAC  contact*  or  better-    3A5C65  SPOT*  1-39 

•  Complete  with  mounting              a  3 A  4037    DPDT  145 
hardware!  *  Center  off                  "  3A5067   4PDTT  1.95 


Quantity             Description                           (Ord*rflyCat«o.,a«BparBntr»il»>  Sale 

J  lO — CALCULATOR  KEVPOARDS.  up  te»  30  k^ya   (3A1524)     S1.9S 

Qfl LINE  CORDS.    B-fi.   Iff,  twin  JflN   wire,   }>tu«    <3A3643)    1-9& 

D30 NEON   LAMPSh   NE-Z   style,  f*d   If  tow,  leads    {3A2613J 1.9B 

D  3 1702A  ROMS,  f"ctrjry  f nitwit*,  hobby,  u*t»ble  <  3A373B)    l.B» 

H40.FT  SHIELD  CA0LE,    L-cx>niL-n<xh.j.ctd,  f3S  wire,  vinyl  Jrtck    (3A35Tr) l.*B 

Zi  S* — -TRANSISTOR  ELECTRO'S^  aifttd  vft1u.es,   uurjte^  ajtriftl*    I  3A2747  J    1*9* 

H  3 — -SOUND   TRIGGERS,   liimduW  Wltl&r*  ™**t    w/amp   (3Aa€25r    1.9ft 

D  A IC    SOCKETS,   inct.   4-14'*  wnJ    4-tA'*,   low    J^rol    (3A362l> 1.9ft 

P  IS — -6V  TEST  INDICATORS,   w/lefula.   gi-ain-o-whent    I  3A1526)     ,,,---  1,98 

D  3 CLOWN   PANELS,    3xi".   1  1  Ovftc,   Klyw-n-darli,  Kre>5n    |3A3S5D|     1.9* 

3  4O0  PARTS  ON  A  BOARD,  ffrentes(   U»t  tm  p.c  board*   (3A3401}                1-96 

3,  ISO METAL   FILM    RESISTORS*   \%    w  at  Lis,  color-coded,   lend)    i  3A3413 

^  15 — 1UMBO  "LCDS11  RED.  prime,   leftd*.  like  MV5  0B4   <3*33a* 

1  30 MINI   TRIM   POTS,,  to    L  me*,    I    turn,   V*W   C  3A3343  J -.-  -  1 

1  U* — VOLTAGE   REGULATORS,  TO-3  em  ft,  HOOK  etc.  hobby   (3A333G)     1 

HiQ PANEL  SWITCHES,  rotaries,  sliJe,  mtid.    IlOvac,  elc.    <3A32G&> 

~]  ^O0-PQ>  RESISTOR  SPECIAL,   Vi  to  2W,  m«ta]p  ^aiiHin   (3A30&4) 

"I  JIO AXIAL   ELECTRO'S,   RK&td  values   to    J  00   nif>  volls   <3A3227| 

|~l  40 UPRIGHT  ELECTROS,   asatd   voJtx,   vftluea  to   1  iOmf   (3A3£2e> 


Type 

a  SN74O0 
SNT401 
5N7402 
5N7403 
5NT404 
5NT405 
5N7406 
SH7407 
5N740B 
SN7410 
5N7411 
SN7413 
SN7414 
5N7417 
SN7420 
5N7427 
5N7430 
5N7432 
5N7437 
SNT440 
SN7441 
5N7442 
&N7445 
5N7446 
SN744T 
SN7448 
SR7450 
5R7451 
SHT470 


Sal* 
50.14 
.14 
.17 
.14 
.17 
.18 
.19 
.24 
.18 
.14 
.19 
,39 
j61 
,24 
.14 
.26 
.14 
.24 
.24 
.14 
,79 
.49 
,59 
.79 
.79 
.75 
.14 
.14 
.26 


5  N  74  72 

SN7473 

5 N 7474 

SN747S 

SH7479 

SN7483 

SN7465 

SN7486 

SN7490 

SN7492 

5N7493 

SN74107 

SN74121 

5N74123 

SN74125 

SN74132 

5N74145 

5N74151 

SN74153 

SN74154 

SN74157 

SN74I61 

SN 74164 

SN741T4 

5N74175 

SN741S1 

SN74190 

5N74191 

SN74192 

5N74193 

5N74195 

SN74251 


,26  * 

.31  # 

.31  4 

.48  * 

.39  ♦ 

.69  ♦ 

.88  4 

.29  * 

69  + 

AS  I 

AS  Z 

-29  X 

.31  * 

49  * 

39  4 

.83  4 

A9  * 

.63  + 

.63  J 

.99  I 

.64  ; 

J7  + 

.95  ♦ 

.93  4* 

^8  * 

1.95  + 

MS  * 

^3  * 

^3  Z 

.75  T 

1.39  I 


4**++#*#****4*#  +  *  +  +#4*  +  +  +  4'»*4 

("3413?. :;:::::  i:!t  *********  LIN  EARS  ********* 


"TIE 
PIN" 

MIKE 

4.95 

No,  3A 3  178 


SILICON  POWER 
STVD  RECTIFIERS! 


0fd#T  by  CaL  No, 

12  AMP 

(r*3A72T) 

5   .29 

A5 

.61 

79 

.90 


Arnpfri|t  and  voltage, 
50  AMP        2S0  AMP 


(#34727) 
$  .75 
1.10 
1.38 
1.75 
2.25 
2,75 


f#3A595) 
54.95 

6,50 

7,50 

8J50 

10.50 

11.50 


DIP  SWITCHES 

C?t.  No.       Switches    Sale 


3A  3668 
3A  3S6* 
3A  3021 
3  A  3670 
3A3G71 
3A2577 


2 
3 
4 
8 
fi 
7 


|~|  ISO MOLEX  SOCKETS,   pins  fit  all  ic"#j  M<*i*  pop'tr   {3 A3 144) 

□  iq.0 — .TERMINAL  STRIPS,  tie,  to  8   hi***  fur  solder   f  3 A3 £36) 

3  Ifi — SLIDE  CONTROLS,  asst  values,  vy],  tirble,  baas,  etc.    ( 3A30S7  )    

a  1Q — -PHOTO-  ELECTRIC  CELLS,  CIJfj  p*rt^ak*  atylea,  asst   (3A3052)    

□  20O HALF  WATTERS,  color  coded,  oai-hon,  prec.  metal    (  3A3046)    

□  10O — -NATIONAL  IC  BONANZA,  Jinn:ir^,   74flOTBf  ronujj  clunks,  Li3it-3st».d   i3A28€0) 
■j  40 — HOBBV  LEDS,  ee*(   ^hiip?*.  rid,  untested,  tnc^tty  unable    (3A23&9)    

D  IS— LM340T  VOLTAGE  REGS  hobhy,  UBtable  fi  to  24V,  TO-E20   (3A2S3S)    .  .  . 

D  100 CAPACITOR  SPECIAL,  ptily'ft,  riipn.  molrlen],  naica.   discs    (3A273SJ 

n  10O TWO  WATTERS,   carbon,   metal,  prec,   etc,  marked,   l*ada    (3A273S)     .  .  .  , 

□  100N — POLYSTVRENE  CAPS,  i±'kkl  valnea,  T'olta^ea,  hi-fl    (3A2729J    

D  30— SLIDE  SWITCHES,  spsl   to  dp^t,  many  types    (3A2726>    

O  Is NPN  POWER  TRANSISTORS,  TO -X    SNSOffiS  rejects,    uaealtle    (3A2617) 

□  200 PRC-FORMED  RESISTORS,  f:cp]t«--(!oded,  p.c,  work,  aaet  values*   (3A2S09) 

[2  100 — PLASTIC  TRANSISTORS,  TO-fJii.  a**t  va]LLftfi,    mostly    upj  ;h  ■       i3A2604> 

]  t*0 DISC   CAPS,   &PD?«,   NfTfiO,  Ions  leads    {  3A2&9B)     ,  ,  -  -  . 

0  #0 DIPPED  MYLAR  CAPS,  aaat  values  *  v::l I usea ,  fineat   <3A2s97)    

J  2 00 — PRECISION  RESISTORS,  1  96  r  Vl  to  %,   marked,  leada    (3A2428> 

]30 — VOLUME  CONTROLS,  single,  doubles,  a--5«it  filiattt  valu^=    (3A2421 

□  150f — SWITCHING  DlO&ES(  INJ1J8,  most  pots'lr.  mostly  e;ood  {3A2418)  .  ,  ,  . 
n  75 — -SN74O0  IC'e.  rnnrk^d,  neatly  useable,  witie  aajil  at  SNd's  (3A2415)  .  .  . 
D  100—  1N40DO  RECTIFIERS,    1   a^np,  all.  moet  pop,  *5kL.  mostly  Koorl    (3A2417) 


96 
98 
98 
1.98 
1,98 
1.98 
1.98 
1,98 
1.98 
1,98 
1.98 
1.98 
1,98 
!,&& 
1.38 
1.98 
1.96 
1,98 
1.98 
1.96 
1.98 
1.98 
1.98 
1.98 
1.98 
1,96 
1.9B 
1.98 


t 
t 


* 

* 

* 
+ 


Typf;  Sale 

D  LM301H,V  5.25 

D  LM307H,  V,  N  ■     .25 

c  LM30BH,  V  ,79 

D  LM309K  1.19 

LM311H,  V  .79 

n  LM320T-5V  1.19 

n  LM320T-1SV  1.19 

p  LM320K-12V  1.19 

□  LM320K15V  1.19 

n  LM340T-5V  1.19 

a  LM340T-12V  1.19 

n  LM340T  15V  1.19 

r,   LM340H-5V  1.19 

n  LM340K-12V  1,19 

n  LM340K-15V  1.19 

r  LM322N  1.19 

r  LM324N  39 

"   LM339N  1.09 

c  LM377N  1.50 


□  LM3T9N 

□  LM380N 
a  LM351N 
Q  LMSS5V 
d  LM558V 
a  LMS65N 
u  LM567V 

□  LM703H 

a  LM709H,  N 
D  LM710N 
D  LM723N 
Ti  LM741H,  V,  W 

□  LMT47H,  N 
1^  LM 1458V 
J  LM1600N 
n  LM3900H 
a  LM39009V 
t.   LM75491 

r  LM75492 
o  PA283 


**  ^***  **■*++******  ******+***** 


"KIT  EMNer  ftl.19  KITS  -  "TOic  EconoV 

BUY  5  KITS  —  CHOOSE  THE  6TH  FREE]    MOPiEY  BACK  GUARANTEE! 

Quantity  Description  (OrderbvCaLNia.fWaparinttwtilaJ  Sale 

O  30 — RADfO-N-TV   KNOBS,  o-tot  siJses,  colors,  shapes    |3A2l7) ,$1.18 

□  10 PRS   PHONO  PLUGS. N.iACKS+  RCA  style,    10  phms,    LO  Jdekes    |  3435-402)    ,  .  .     I-1S 

•_J  35 — DIPPED  SILVER  MitA  CAPS,  jnctludes  reel  types  tufl,  «*si    (  3A45S) 1.19 

J  7S — PREFORMED  DlSC  CAPS,  f<u-  p.c,  uae,   Beet  valups,  up  to  2KV    (  3A12LP) 


COMPUTER  GRAPHICS  3 1«  *8. 

MOTSTICIT      d  *4.50 


Four  100 K  put*! 
Chrome  hlindl*  *nd  tanobt 


Wt.  IOol 
lai  No.  3A3B0SA 


'EgE/l 


(3A1222) 1.19 

1.19 


1000     MILS 


"POWER  PAH 

Rnchatjeeabi:el  Perfect  toi 
back-up  pywer  lor  com.pui- 
crKn       alarms  t       u-nd      more, 

Realei"^  spill-proof.  l^aJt- 
pr?n>f.  Better  thnii  NI-CADS, 
rechara-cs  tcj  100  %  ^A^ac- 
CompEi,ct>  eoly  4*  3c 
x  2y/j  stack  em  Ih  ser- 
iae  or  pArrtlleL  Ledd  -*r 
lerttl /antimony  Jtel  tf  sorry, 
no  chnnofitHK^ 
wt.   is  o*a. 

No,       3  A  409  S 


£?' 


\3  10 NE-2's  WITH   RESISTOR,  for   J  10 vac  uae,    neon.   I**d4 

U  12 — TO- 5  HEAT  SINKS,  fur  TO-D  metwl  &  plastk:  truttalistors,  fin  type   (3A1S32J 
G  12 — TRANSISTOR  SOCKETS,  aset  atylea  for  KfN  l*  1JNIJ  trpes    <3A1&05) 

J  20 THEflMISTOHSt   n  reaidtut-  that  chnnjsc^  wltft   temp,  protiK'U!    t3A2048)    . 

J  40 INSULATED  RE  CHOKES,  resistor  n  *Q+  styles,  j;od*rt   (3A32Q3)    

D  30 VtflftE  NUTS,  Lie*,  2  bare  ended  «■[«-,  LL»K«Lhej-    (3A372A) 

I"!  3 BLANK  PC  BOARDS.    Ix6>,   rtoubk  ftJd**l,   U-LU    (3A3833J     .  .. 

D2 BLANK  PC    BOARDS.   0x0»,   cIollIvIh  nldtid,  G-10    (3A3&24) 

P  10 — -OPEN  FACE  READOUTS,  sinjt^^,  <J'.>ub]es,  sonne  miutni  -j&aa  (3A3952)    . 

□  3 — -MPIGCV-BACK"   IC  SOCKETS^  will  hrtld    2-14  pta  ICh^-f>n-a-elab    (3A3AS6> 

Q  FIBER  OPTIC  LIGHT  PIPE,   12"  lung  highly  polistLod  endw,  viaj-J  jack  {3A4693J 


D 


-FERRtTE   -STICK"  ANTENNA,  T"*Ys" 


HH  &coltt  FiMlitJ  hi-fi  e-cipt    (3A3A00I 


1. 

1. 
1. 

1. 

JL. 
1. 
1. 
1. 
1. 
1. 
X. 


$4.95 


D  GO TUBULAR   CAPS,   a^Rt   moldvd.   plastic,   myLwr,   valine,  volts    (3A219) 

rj  SS LOW  NOISE  RESISTORS,  fos-  M-fl,  metal  films  5  %    ¥i   to  2W    (3AZ20II 

□  SO POWER  RESISTORS,  wLraWOUnd,  vit,  sa,  up  ^5   w-.aaat   (3A338) .  .  .  1 

D  SO COILS  AND  CHOKES,  r-t,  rat,  paraflitic+  i-it  *tC-  <3A297) J 

□  75^ HALF  WATTERS,  rfsistrtra,  nolor"Coded(J  *arbo-rllm,  most  pop   (  3A4S4  >    ,.,,,,  ***■ 

Q  io SOLAR  CHIPS.  !-:.iUrXm.  ,,bL,okeii  bsbtE>m,  g;ich  chip  0.5r.  agatt  mita   t3ASOB3>  ,  ■  1.19 


19 
19 
13 
19 
19 
19 
19 
19 
19 
19 
19 

1,16 

19 
19 


WRITE  FOR 

POLY  PAKS 
CATALOG 

FEATURING 

BEST  BARGAINS 

IN  ELECTRONICS 
Terms;  Add  postage     Rated :  net  3D 
Phona  :  Wakefield,  Mass,  <G17)  245-3829 
Retail;  16-18  Im]  Carmine  St.,  WaMeld. 
MINIMUM  ORDER  —  $6,00 

POLY  PAKS 


c-o.x>. 


May 


J-BE  PHONED 


P.O.  BOX  942 A 

LYNNFIELD,  MA. 


©COPYRIGHT  1978  -  POLY  PAKS  INC, 


P2 


197 


ADVA 


KIT  $1195 

ASSEMBLED  $17.95 
ADD  81.25  FOR 

POSTAGE/HANDLING 


VARIABLE  POWER  SUPPLY 

■ 

Continuously  Variable  from  2V  to  over  15V 

Short-Circuit  Proof 

Typical  Regulation  of  0.1% 

Electronic  Current  Limiting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  AH  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Bench  or  Lab  Power  Supply 

Includes  All  Components  except  Case  and  Meters 


FREE 


K  or  FET  s  WITH 
$5  &S1G  ORDERS  J 
DATA  SHEETS 
WITH  MANY  HEMS 


DIMES 
ZENEHS  A 

Biennis 

tHUu 
IM4SI 

I  Villi* 
1MB 

Ml  Mir. 

mr*" 

litN 

i 

m 
i 


THAN$l£T0RS    tHAN^rsTDHS 


0  51 


N  .-Jl 


HI 


•1 
14 
II 
II 
11 

IM14I 


111 

n 


iHitti 


2NJM 

inn* 
mm 

awn 

2felli3 
Hint 

■  Jl  ' 
in 

am 

1L*1 

i«i  ] 

t«i  j 

'IT     i 

an  I 

LV! 

I  n 

MM 


11*4 1 11 

IW12J 

ZMIU 


41 

]  El 


»  51 

vsn 

_  I: 


hi 

M   "I 

re 
«i 

v-ji 

5,-TS 
4-tl 
ill 


II 

i  r 
ft 


ir  3a 

mi  . 

*T1    S 
it1    ^ 


rnjNSisrufts 

2NH3I  1/tl 

c*wi        t*  h 

LIM  4*1 


LINEAIHC'1 

LKH1K  I      11  10 
LWHVTS 

LMWl  II 
iUHVtM 


11 II 

■ntfi 

WFIU 


r*i  tmnw* 


U1W1 
H1K2 


■IHtW 


RMtttp 


2«HB#        f*ft 
JDMI  IB"; 

row 


VAAACTOB 
IMIH* 


tti 


*SI 


JMIfl 


MM 

iv  ran 
ca  Tim 

"^fnntijn       h 
noa       hi 

DW  li 


3  It 

*ti  tim 
3m  iitinuni 

MM  IMltMl 
MM  lara* 
■JMlLanai 

LWIilCN 

unite** 

IHMHV* 

am  LaMfci 

141 


ITi 


in 
iji 
in 
nt 
in 

H 
1M 

tn 

Mi 
a-ti 

a 

» 

ill 

MMJ 


OTHER  ADVA  KITS: 


■n  lm 


f-iKtO  ftf«Ul*tfD 


•■Wt 


m.  Oft  ■?(..  HTX.  **|IL  ■« 

MJPIHV  llTJ.^flnwwt  put  *4P  i 
Mi»  Of  <J  1%  »•*-  Ma*  AM  «v 
*v  •  WO-Jk    fTto  •  WDM.  IJttr  » 


iC\ 


.r  pj 


-iv 


f  MAIL  MO*!  FHU    &MA  SMf£l*  UKPfcl  *M  *— »   <te**  Itbt^.  Wra  «i    FRLL  011 

«trOuEfT  -  rti  dw  A-nj  -*»  m<,  ««pr  t*  »  <w  iw^M  OtMl  Cb  iMh  h  t«w  tiOC- 
fFTi»iltn**i,  HritH  «i«IQ«i  nuirt.  |a»flintrt«rit<«#ii)  1?  jT.,';t*>irl-i*ii  Ji*n>n 
(HEMH  TODAY  i All  mns  ■■< «r-1  ta  jw <■  m|«  mtl  ipiwi  w*i>TT  Wi  Owqp  OTtoM  ■ 
MiMn*ii«M**<t)Aflpnt   100%  *wnn  iB^fr  iwti* 

■rmrt  «c«  t*n  cata^ou  ■  ^  >#  w  — »-—■*.,«,.,>  uina  « 

twri  I  *  fiiTiB 

ttiMS:      SaMl  rHwtt-  «f   tfwf*t  «N»»  Mj  K   1wmHl  *," |tr,  *Jt1  W»  «ulip  |p 

Caw*  Md  Wg*it*i   11  00  ha*riWN|  fla»  —  -*M«  imflR  U6  !i*'i'   mltnn»  Add  0% 

up  ^trwjrt  ai fci  i  tan  ION mmti  ron  >n»»r'»  *>i  \  i  no  hh »«*«•■» ■> 


MORE  SPECIALS: 


HUiaSlM    :15V  *  50mA  VOLTACt  MGULATOH   IC    Vrry  ■ 
■Uw  «  mm  HifMy  HiipMtal   1 15  W  Sat**  kw  Of*  AM*  i. 

m*t  inCTpii"**  oc  fis-JOVf  *y  J 

With  Daia  Shwl  Mid  SeinHnitKl.  i  om  rtiO  IP 
ItCilJG  Quid  741  Law  fttott*  Of)  AffM  "«* 
LM13ES4  f¥  MoMMMx  Stemi  D*flwiu*«lo*  CUP 
LM2111  FM  IF  SutHyiteni  HF  *n*j.  On,  Liimlttt  PIP 
1NS2G3  Hg*  Csrw  Owdc  0  4V  U  1mA  0  1m  OO  35 
ZENEFeS-Specitv  VdKwk  H,  3  9  4  3,  5  1   6  B  SJ 

ft1.  10. 12  15,  18.  tB.  TO.  27, 74.  21.  m  33V  i    10*4 


tIJS 


BJt 

100 

4*1  DO 

3.11  00 


•  MONEY-SACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 


ADVA 

BOX  4181    EP,      WOODSIDE,  CA  94062 
Tel.  (4151  851  0455 


ELECTRONICS 


asm 


114 


IT   LMfEAJUfi 
tlM  tm 

tm  until         u 
it 


■V1ITZ 

Kmti  n 


M0M1 

fWT7 


i  IE 


ifl 

1JIUDMI2 
llJ»;LBXa*31 


♦super  specials.    / 


1KM 

1M9U    1D0V  IQftiA  £h»» 

TM001  50V-  t A  HrctHw 
1M1M30V  1N9U 
SRI  50V  ^A  &«bp  d« 


ia*51  FSASMIMpiniJfcArt^T  J^l 

L13S"  «FFT02ZD0MM»  RF  Ajt^j  Ml 

liflSl  40C-r3WOSFtTflF*™|i  «T75 

25  SI  LM324  Quad  741  Dp  Amp  94 

1  LM37E  ^i*i  Voll  H*t  mBIP  £5 

SSI  NE.555  Tuner  mO IP  38 

II  LMJ23  237V  Hq  DIP  Vtl 

SO ,75  LM741  CompOp  Amp  mDIP  fill 

6  51  LM1450  Dual  741  mDJP  111 

6  ft  1  CA3D8G  5  Tm  Amy  DIP  6? 

SS  »CA2S  Pwt  Krtid-  1 A  HVN  70 


HF391  ftF  P^™«rr  Amp  TunUflm  10  25W  9  3-30MH2  TO  3  SB  00 

5S5 K  Tiintf  1..1  Uw  DillferMI  pinout  itamh£&  Iw.ilital  if$\ 

KC4 1941  K  Dual  Tfadc mg  fCagulaRft  . 02  to  30 V  £  200mA  TO «6  SS  60 

RC4105TK  Dal  Tiarttmg  Regulataf  ttSVO  100mA  I  TO  061  tZ.25 

3038  VYrrtf Orm  <S*iwr a!  u  r              Wave  Wtilti  C  u  i:u  it  i  A  D,i1  a  $3  75 


7N305&  Powif  Nine'  IDA 
2U33Q4  MPltf  Amp.-S«  .  100 
2N3906  PSWP  Amp.-S*    ISO 
fET  "-lAmp 


SPECIALS-THIS  MONTH  ONLY 


IN  34  A 

1N270 
1N914 

1W6263 
F7 


Germanium  Diode  60V  10mA 
Germanium  Diode  80V  200mA 
Silicon  Diode  100V  10mA 
Hot  Carrier  Diode  (HP28QQ,  etc.) 
Power  Varactor  1-2W  Out  @  432MHz 
(Specs  &  Circuits  included  with  F7) 
DIODE  GRAB  BA G -Mixed  zeners  rectifiers  etc. 


2N706 
2N918 
2N2609 
2 N 2920 
2 N 3904 

2N4122 

2N48B9E 

2N4888 

E112 

TIS74 

TO -220 


NPN  High  Speed  Switch  75ns 
UHF  Transistor-Osc/Amp  up  to  1  GHz 
P-Channel  FET  Amplifier  2500umhos 
MPN  Dual  Transistor  3m V  Match  .22 S 
NPN  Amp/Switch  ^100  40V  200mA 

PNP  RF  Amplifier  &  Switch 
N-Channel  Audio  FET  Super  Low-Norse 
150  Volt  PNP  Transistor  for  Keyer 
N  Channel  FET  VHF  RF  Amp 

N  Channel  FET  High-Speed  Switch  Mrs 

Mounting  Kit-Mica  insulator  &  bushing 


10/S1 

4/$1 

25/$1 

$1.00 

$2.00 

50/S1 

4/S1 
4/S1 
$1,00 
2.95 
8/St 

3/S1 
2/S1 
2/S1 
3/S1 
3/81 

10/S1 


LM308H 
LM309K 
LM317K 

LM3S0N 
NE565A 

LM723CN 

LM747 

2102 

2740DE 

CA3018A 
CA3028A 

CA3075E 

RC4SS8 

N5556V 

N  5  558  V 

8038 

8223 

UM0 


Low  Bias  Current  Op  Amp-  Super  709 
5  Volt  Regulator  TO -3 

Adjustable  Voltage  Regulator         2  37V 
2  Watt  Audio  Power  Amplifier  DIP 

Phase  Locked  Loop  DIP 

Precision  Voltage  Regulator  DIP 

Dual  741  Compensated  Op  Amp        DIP 
1024-Bit  Static  RAM  (1024  x  1)         DIP 
FET  Input  Op  Amp-  like  NE  536/uA74Q 
4  Transistor  Array/Darlington 
RF/IF  Amplifier  DC  to  120MHz 

FM  IF  Amp/Limiter/Detector  DIP 

Dual  High  Gain  Op  Amp  mOIP 

Precision  Fast  Op  Amp  mDIP 

Dual  Hi  Gain  Op  Amp-  Cornp.         mDIP 
Function  Generator/VCD  wrth  circuits 
256  Bit  PROM  (32x8)  50ns 

LOGIC  PROBE  krt-TTL,  CMOS,  etc, 
Machined  case  included— Yi  hr.  assembly 


$0.84 

.84 

3.50 

.94 

.94 

3/81 

2/S1 

S1.75 

1.95 

.99 

t  ,45 

1.45 
3/S1 
2/S1 

3/S1 

S3J5 

2,89 

S7.85 


SEND  FOR  ADVA'S  NEW  1978  CATALOG 
OVER  700  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC.-SEND  13tf  STAMP. 


ELECTRONICS 


BOX  4181    ep 
WOODSIDE,  CA  94062 
Tel.  (415)  851-0455 
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A  sleek  graceful  sailing  vessel  glides  across  the  sometimes  green* 
sometimes  blue  Caribbean*  The  cargo:  you,  And  an  intimate  group 
of  lively,  fun-loving  shipmates- 
Uniform  of  the  day:  Shorts 
and  tee  shirts.  Or  your  bikini 
if  you  want.  And  bare  feet. 

Mission:  A  leisurely  cruise  to 

remote  islands  with  names 

like  Martinique,  Grenada, 

Antigua— those  are  the 

ones  you've  heard  of.  Before 

the  cruise  ends,  you'll 


know  the  names  of  many 

more.  You'll  know  intimitely 

the  enchanting  different 

mood  of  each.,. and  its 

own  beauty  and  charm. 


Life  aboard  your  big 
sailing  yacht  is  informal 
Relaxed.  Romantic, 

There  s  good  food. 
And  "grog!  And  a  few 
pleasant  comforts... 
hut  any  resemblance 
to  a  plush  pretentious 
resort  hotel  is 
accidental. 

Spend  6  days 
exploring  paradise. 
Spend  six  nights  watching  the  moon  rise  and 
getting  to  know  interesting  people.  It  could  be 

the  most  meaningful  experience  of  your  life 
...and  it's  easily  the  best  vacation  youVe  had. 

A  cruise  is  forming 
now.  Your  share  from 
$290.  Write  Cap n  Mike 
for  your  free 
adventure  booklet 
in  full  colon 

Come  on  and  live. 


Oft 


Windjammer  Cruises.  I 


W10 


P.O.  Box  1  22,  Dept.  622     Miami  Beach,  Fl  331  39 
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Frequency 
Counter 

$79 


95 


kit 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 


You've  requested  it,  and  now  it's  here!  The  CT-50  frequency 
counter  kit  has  more  features  than  counters  selling  for  twice  the 
price.  Measuring  frequency  'S  now  as  easy  as  pushing  a  button,  the 
CT-50  will  automatically  place  the  decimal  point  in  alt  modes,  giving 
you  quick,  reliable  readings.  Want  to  use  the  CT-50  mobile?  No 
problem,  it  run*  equally  at  well  on  12  V  dc  as  it  does  on  110  V  ac. 
Want  super  accuracy?  The  CT-50  uses  the  popular  TV  color  burit 
freq*  of  3,579545  MHz  lor  time  base.  Tap  off  a  color  TV  with  our 
adapter  and  get  ultra  accuracy  —  -0O1  pprnl  The  CT  50  offers 
professional  quality  at  the  unheard  of  price  of  £79.95.  Order  yours 
today! 

CT  50,  60  MHz  counter  kit . .  .  .  . .  .  .  $79.95 

CT  50  WTf  60  MHz  counter,  wired  and  tested     .  .  .  , 1  59,95 

CT-600,  600  MHz  prescafer  option  for  CT-50,  add .  ...  29.95 


SPECIFICATIONS 

Sensitivity:  less  than  25  mv. 

Frequency  range:  5  Hz  to  60  MHz,  typically  65  MHz 

Gatetime:     1    second,    1/10   second,  with  automatic  decimal 

point  positioning  on  both  direct  and  pr  esc  ale 

Display;  8  digit  red  LEO  A"  height 

Accuracy:  10  ppm,  .001  ppm  with  TV  time  basal 

Input:   BNC,  1   megohm  direct,  50  Ohm  with  prescale  option 

Power;  1 1 0  V  ac  5  Wans  or  12  V  dc  @  1  Amp 

Size:  Approx*  6"*  x  4*f  x  2*\  high  quality  aluminum  case 


Color  burst  adapter  for  .001  ppm  accuracy 
CB  1 ,  kit  *  • * 


$14.95 


CLOCK  KIT 
6  digit  12/24  hour 


Want     a     clock     that 
looks  good  enough  for  your 
living    room?    Forget    the    com- 
petitor's   kludges    and    try    one    of 
ours!      Features;      jumbo      A"     digits, 
Polaroid    lens    filter,    extruded    aluminum 
case  available  in   5  colors,  quality  PC  boards 
and  super  instructions.  All  parts  are  included,  no 
extras  to  buy.  Fully  guaranteed.  One  to  two  hour, 
assembly  time.  Colors;  silver,  gold,  black,  bronze, 
blue  (specify). 

Clock  kit,  DC  5 , $22,95 

Alarm  clock,  DCS,  1  2  hr  only  ..........  24,95 

Mobile  clock,  OC-7    ,  ,  . 25.9  5 

Clock  kit  with  10  mln  ID  timer,  DC-10  .  .  .  25.95 


VIDEO  TERMINAL 
KIT  $149.95 


A    cn-ioacl    4     t     [O  ihcft    P£   fjpM    t*m   liHUll   Qf.l»    *f    *3£" 

«,*y t<w»rrt  t«tf  t  TV  W  W  aacaw*a  i  C*n*^PH  WlPmUl  !»im.rt*» 
<e*  CAnn*ci*an  »  r*^r  m..  msnK-  hi1  ■  **+"*******&**  *p*»tat*  iu 
•ttmrrv  Iwiyr™  arm  iinfi  b  -nXit  wtapfv  iryilBl  c««<egi<«j  mvtu  ■« 
baud  rmim  I  un  its  4b00  biuiti,  'I  (.>«f*<  n*  l\f  rfnar*  '»'*(»*  1*  unw, 
rmmrt  T-ri  .ri.r  T.*m  mmt*m*1tT  ca«*p*rtai  ***fll  »*»t»&*n  vt>*,mima  tu,  »jv 
•«*T  P*a*  ronSfPi,  fUtttw  *"*p  »iS*#v  «™i  i<h»I«oi  na<«v-flA 
t*:"'"f:'WIr     <"'i    <**  r*in»   1«    *9C"  eikptt^  '«*■  tawltl'u 

fCHSlv   H*     I  If*   '**dl,  *iUt*»-   +*H*F5|  tuttW-   *»»«I*P*l  OW9-  -  i' - 

ro  *f«d  <i>  lira.  >rlacn  ji»qp  \  «■  ?  ■  twit  hflrti  in  1n  m«M.urr  T  *»■ 
cjFcf  r«EjuK«|  ft  Vflltl  *l    Kt»p»0*     *0O   "i-  •cuifc  standard  T(i 

ntirr  (Aiii^iikiic  vitlae 


TM321C  KrI 

1  H331*.  Aiwurit.Hni  m-Ml  T**tMI 

VP 1,   VUlMUMF   WmiJijIbIcb    ".M 


t1  ««.»*< 

(I  0b 


Assembled 
$10.00 


and     tested     clocks     available,     add 


CHEAP  CLOCK  KIT    $8.95 

DC4  Fsflturai. 

•  Gdnjn  A"  LED 

•  1  ?  or  24  for  mar 


Doai  not 
include  board 
or  Iran*  former 


PC  Board 

£7,95 

Transformer 

$1  .49 


600  MHz 
PRESCALER 


Extend  the  ranga  of  your 
coimtir  to  600  MH;  Warki  with 
.ill  countirv  L«$  tfipn  ISO  mu 
itimttivitv  Specify  "hO  or  "h  00 
W.rad,  ttttid,  PS  IB  559  95 

Kit,  PS  1S  S44  9S 


CAR 
CLOCK 
KIT  $2735 


1 7.' Z<  Hr,i It  13  Volt  AC  or  Oil 

•  Hioti  ^miuricy  ii  mMuit/momiti 

•  0  lunhbn  4"  LCD  rancjouti 

•  Eaiy,  ™  DQlarlty  tteakup 

•  Display  ts|jiriii»*iih  ignition 

•  Suptf  <nHiuetlani 
C«n(ilpl-  Kit,  DC    il  *- 


AUffM.HMMlH 
I3.S0 

Au  iflrfinKt wllv     Kllum 
<lii.j.Hy  imt(iHin«i»  tounl 
\m  IB  imtinni  ihurn  l-»»i 
Fpt  DC   II  ta<  Clm,k 


30  watt 


2  meter 
Power  Amp 

The  famous  RE  cfass  C  power 
Amp  now  available  mail  order!  Four 
Wait*  in  for  30  Watt*  out,  2  in  tor  15 
out,  1  in  tor  8  out,  incredible  value. 
compete  with  all  oartv  initructiont 
and  details  on  T-R  retay-  Cage  r>p: 
tnclurie-d, 
Complete  <it,  PA  1  , $22,95 


CALENDAR  ALARM  CLOCK 

Hrti  rvhty  font  urn  ana  cguld  avnr  ink  for, 
K  «t  trkchnrirn  *vnr / 1 fi in u  «K{i«p1  c«ia, 
build  il  into  wall,  iMlian  ar  *v»n  carl 
FEATURES: 

•rjr.>,4|iu,    5"  HAULED       •  1  ^.'7<  Hour  Fttirt^t 
•  Cal«nt»*r  •h*w^iTie..^l»y  •  V)«ni«  liuirsn 
■  FrtM  ?<i  MrjWf  A  in-  •  /QOi  .huHiuii  mflf 

#5J4!Fm>    Ium.»    siji    i"  I  in  :in   lIhr 

tirm  till  »* 

Compl#t»  K  ii.  I«»  cm*, 

DCS, B.,.SJ«a  &S 


LINEAR 


5314  Clock 
74S00 
74S1 1 2 
744  7 
7473 
7475 
7490A 
74143 


*2.95 
.35 
.75 
,79 
.35 
.50 
.55 
3  SO 


SS5 
556 
556 
557 
1456 


;    so 

.75 
1,49 
1.49 

.50 


REGULATOR 
78MG  S1-49 


LED  DRIVER 

75491  .50 

75492  50 


309  k 
3Q9H 
34QK 

7805 

7812 
781  5 
7818 


12 


c 

& 


S3 
99 
99 
.89 
89 
89 
.89 


TRANSISTORS 

MRF  238  30W  VHF  Si  1  95 

#NPN  2^3904  tvp*  10/S100 

PNP  2M3906  type  10S1 .00 

NPN  Power  Tab  40W  3/S1  00 

PNP  Power  Tab  40W  3/Sl  .00 

FET  MPF-102  tvo«  3/S2  00 

UJT  2N2646  tyP*  3/S2.00 

2N305S  NPfSi  Power  75 


DIODES    1KV.7&A 


5/S1.00 


100V. i  a msioo 


1M914A  tvp* 


50S7  00 


FND  359 
FND  510  . .  . 
DL  707 

HP  7730 

Red  Polaroid  Frtter 


75 
1  25 
I  25 
1  25 


741  OP  AMP  SPECIAL 

Factory  prime  rmrti  dip  with  both 
Xerox  and  741  part  numbers 

10  for  S200 


4.25"  X  1.125" 


m 


LED  DISPLAYS 


ransBsij  il ;  nrr  ii  ;v 

P.O.  Box  4072  Rochester  NY  14610 
(716)271-6487 


SOCKETS 

14  PIN  5/S1.00 

ISPtN  5,'$1  00 

24  PIN  2  Si  00 

40PIH  3/S2O0 


FERRITE  BEADS 

with  rflio  end  io*ci 

1  5  SI  00 

6  holt  Bafun  Seeds 

5  SI  00 


TELEPHONE  ORDERS 
WELCOME 


J41.  i  v  ■ 


Sit  nijct  ttm 

mofliy       '• 
funded- 

COO        add 

S\   00    Or d«rt 

uffdar  if 0.00 

add  t.75   NV 
rattdanri  add 


MINI -KITS 


TONE  DECODEA  KIT 

A  CDmolen  lone  decodar  ma  faiglt  PC  0O*#d. 
FaaiijfH.  400-9X0  Hr  adiutfUOIa  rreauvnev 
ranga^  voiiaaa  rasuiarjon.  567  It  UkIuI  iot 
lOudf  4«UI  dacodinft,  tone  bunt  deta:  t  for*,  F  SK 
dsmorJ.  b0Ralrne.  arid  marr>  other  iw  Uh  7 
lot   12  tnjtion  touchtone  decodinfl    Hurts  on  5 

to   1  7  VQ1IE 

Complata  Kit,  TO-l    W  55 


# 


SUPER-SNOOP  AMPLIFIER 

A  super-sensitive  amplifier  which  will  pickups 
pin  drop  at  15  feet!  Great  for  monitoring 
baby's  room  or  as  a  general  purpose  test 
amplifier.  Full  2  watts  of  output,  runs  on  6  to 
12  volts,  uses  snv  type  of  mike.  Requires  8-45 
ohm  speaker. 
Complete  Kit,  BN-9 S4.95 


FM  WIRELESS  MIKE  KIT 

Transmit  up  to  300'  to  any  FM  broadcast  radio, 
uses  any  type  of  mike.  Runs  on  3  to  9  V.  Type 
FM-2  has  added  super  sensitive  mike  preamp. 
FIVM    $2.95  FM-2    #. $4.95 


COLOR  ORGAN/MUSIC  LIGHTS 

See  music  come  alive!  3  different  lights  flic  kef 
with  music  or  voice.  One  light  for  lows,  one  for 
the  mid-range  and  one  for  the  highs*  Each 
channel  individually  adjustable,  and  drives  up 
to  300  watts.  Great  for  parties,  band  music, 
nite  clubs  and  more. 
Complete  Kit,  ML-t    .  .  , S7.95 


LEDBLINKYKIT 

A    greet    attention    getter    which    alternately 
fleshes  2  Jumbo  LEDs,  Use  for  name  badges, 
buttons,  or  warning  type  panel  lights.  Runs  on 
3  to  9  volts, 
Complete  Krt    ■«*-*•«.+>.  **»»..  *..*..  52  55 


POWER  SUPPLY  KIT 

Comfaaft  Tfipui  rmguiaiad  do**  (uppfY  &*o- 
nraM  tajriabla  il  5  v*»:»  at  200  mA  «nd  *5  vaiti 

tl  1  Mv,  50  t«V  km)  'fljnbiKP  /roJ  tnii'  xiq 
awf  irmll  bee.  Kit  Ibx  trarafdrman.  Hcqu^'M 
6-8  W  it  1  Arna  and  IB  ta  30  VCt 

C*rn**e**  Krt.  PS-3LT S6JB 


4» 


SIREN  KIT 

Produces    upward    and    downward    wail   char- 
acteristic of  police  siren.  S  watts  audio  output, 
runs  on  3-9  volts,  uses  8*45  ohm  speaker. 
Complete  Kit,  SM-3    S2.95 

DECADE  COUNTER  PARTS 

Includes:    749QA,  7475,  7447,  LED   readout, 
current  limit  resistors,  and  instructions  on  an 
easy  to  build  tow  cost  frequency  counter. 
Kit  of  parts.  DCU-1 $330 


200 


R8 
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FAMOUS  HAMTRONICS  PREAMPS 
let  you  hear  the  weak  ones! 


Great  for  OSCAR,  5SB,  FM,  ATV,    Over  10, 000  in 
use  throughout  the  world  on  all  type?  of  receivers* 


P9  Kit  $12*95 

"14  Wired    $24.95 

deluxe  vhf  model  fof  app- 
J  cation*  where  space  permits. 


\~}/2  x  3"  •  Covers  any  4  MHi  bond    »12  Vdc 
'Ideal  For  OSCAR  »Diode  protection  ^OdB  gain 

MODEL        RANGE 

P9-LO  26-88  MHz 

P9-H[  88-172  MHz 

P9-220  172-230  MHi 

P14  Wired  Give  exact  band 

PBKit  $10.95 

P76  Wired      531*95 

Miniature  VHF  model  for 
•Covers  any  4  MHz  band     tignt  spocej  ,  ^  ^^ 

>20dBgain        #12  Vdc      \/2  *  2 ~3/B inches. 
MODEL         RANGE 


P8-LO 
PS-MI 

PS-220 
PT6  Wired 


20*83  MHz 
83-190  MHz 
220-230  MHz 
Give  exact  bond 


PlSKIt        118.95 
P33  Wired   S34.95 

♦  Covers  any  6  MHz  band  in 
UHF  range  of  3SQ-520  MHz 

•  20  dB  gain    *  Low  noise 


'■*j&£ 


w 


FM  CW  TRANSMITTER  KITS 


BUILD  UP  YOUR  OWN  GEAR  FOR  OSCAR  CW 
OPERATION,  FM  REPEATERS,  CONTROL  LINKS 
•  Professional  Sounding  Audio  •Free  of  Spurs. 
•Completely  Stable  •fluilt-rn  Testing  Aids 


T40    1 1  Channel  200  MW  Exciter  Kit  for  2M  or 
6M  bond  .44i«*»if«**i<*<  .......  . . . . .  j  jV  ,  to 

T20  Tripler/Driver  Kit.    Use  with  T40  for  operation 
on  432-450  MHz  band.  ,.*♦  ••♦*,.«  ***   S19.95 


f rrif jrrrrrrrrrrf 

T80  RF  POWER  AMPLIFIER  MODULES  FOR  ABOVE 
•No  tuning  eVSWR  Protected  •  Wired  and  Tested 
•Rated  for  Continuous  Duly  -  Great  For  Repeaters 

T&0-150:   140-175  MHz,  20-25W  output      $79\?5 
T80-450;  430-470  MHz,   13-15W  output      $79.95 


AT  LAST! 


METER  SSB 


TRANSVERTER 

At  a  price  you  can  afford 


Use  inexpensive  recycled  TO  or  11  meter  ssb  exciter  on  2  meters. 


FEATURES: 

•  Linear  Converter  for  SSB,  CW,  FM,  etc. 

•  A  fraction  of  the  price  of  other  unit? 
*2W  p.e.p.  output  with  5  MW  of  drive 

•  Use  low  power  tap  on  exciter  or  attenuator  pod 

•  Easy  to  align  with  built-in  lest  points 

VX2-(  )  TRANSVERTER    KIT  $59.95 

A25  Optional  Cabinet  for  Xverter&PA  $20 


Frequency  Schemes  Available. 

VX2-4     28-30  =  144-146     n     Other  frequency 
VX2-5     28-29  =  145-14©  ranges  ovoi  lable 

VX2-6     26-28  =  144-146  on  special  order 


2M  LINEAR  POWER  AMPLIFIERS: 

LPA  2-15  Kit        15  W  p,e.p»        $69.95 
LPA  2-70  Kit       70Wp,e.P.       $139.95 


New  VHF&UHF  Converter  Kits 


let  you  receive  OSCAR  signals  and  other  exciting 
SSB,  CW,&  FM  activity  on  your  present  HF  receiver. 


either  one 

ONLY  $34.95 

including  crystal 


MODEL  RF  RANGE  (MHZ)  I -F  RANGE 

C50  50-52  2o"30 

C?44  144-146  28-30 

C145  145-147  (OSCAR)  28-30 

CI46  146-148  28-30 

C110  Aircraft  28*30 

C220  220  band  28-30 

Special  Other  i-f  &  rf  ranges  available 


VHF  UHF  FM  RCVR  KITS 


*  NEW  GENERATION  RECEIVERS 

*  MORE  SENSITIVE  *MORE  SELECTIVE  (70  or  TOO  dB) 

*  COMMERCIAL  GRADE  DESIGN 

+  EASY  TO  ALIGN  WITH  BUILT-IN  TEST  CKTS 

*  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


MODEL 

C432-2 
C432-5 
C432-7 
C432-9 

Special 


RF  RANGE  U^:       l-F  RANGE 

432 -434  28-30 

435-437IOSCAR)      28-30 
427.25  61.25 

439.25  61.25 

Other  i~f  &  rf  ranges  available 


R70   6-channel  VHF  Receiver  Kit  for  2M,  6M,   1QM, 

220  MHx,  or  com'  I  bond*. $69.95 

Optional  xtal  fitter  for  100  dB  adj  ebon      10.00 


A9  Extruded  A I  um  Case/Connectors     $  1 2 *  95 


♦  FREE  1978  CATALOG* 

40  PAGE  CATALOG  IS  YOURS  FOR  THE  ASKING! 


IT'S  EASY  TO  ORDER! 

©CALL   OR   WRITE  HO>W  FOR  FtEE 
CATALOG   OR   TO   PLACE    ORDERI 

©PHONE  716-663-92  54.  (Answering 
service  evenings  and  weekends  for  your  con- 
venience.   Personal  service  9-5  easiern  time*} 

OUse    credit    card,    c  *  o  »  d  «  ,    check,    m .  o 

©Add    $2,00  shipping   &   handling. 


R90  UHF  Receiver  Kit  for  any  2  MHz  segment  of 
3B0-520  MHz  band *. $89.95 


IN  CANADA,  send  to  Corotec;  5605  West  kike  Ave; 
Montreal,  Oue  H4W  2N3  or  phone  514-482-2640, 
Add  28%  to  cover  duty,  tax,  and  exchange  rate. 


mironics,mc. 


182-D  Belmont  Rd;  Rochester,  NY  J46J2  |_|16 


BILLEI  ILECTB«IIC» 

P.  O.  BOX  19442E        DALLAS,  TEXAS  75219 


B8 


■  N»  COD'S, 

*  Vwid  CfMflli  Of  MP 

■  M^n.i'n^r^  o-  VISA  ytcaplift 

*  T«*M  RHMdtnrt  and  bX  Htm  11* 


Farawn  orriin  Jdd  10%  120%  airfFlJlHl 
Cdrpii>g  includhf  friFH  «cti  anl»f 
OfctinnyrrSM    It**   tO%d<K.O'i>nl 


PHONE  OflDEfiS  (214/823  3240J  [WMASTERCHARGE  &  VISA 


14  H2VS  l** 


P®w©ir  Supply  Kaft 


If  its  POWER  vou  need,  than  look  no  further.  The  PS  14 
gives  you  3  highly  regulated  power  supply  with  features 
only  the  commercial  units  offer  at  a  fraction  of  the  cost. 
Compare  our  specs  with  any  other  unit  on  the  market  and 
then  compare  our  price! 

SPECS: 
11  5-14  5  ad|UMJl>ie 


Output 
Current 

Current 
Limn 

Ripple 
RcguUt'on, 


Therm 


* 


15A 
mt. 


continuous,     20  A 


Fold  back 


Adiuttable 

type 

Less    than    1%   *    ISA 

Better    than    200  milli 

volts    from  no  load  10 

tuii  load 

Ad|trit  jpl*  th«mil  shut 

dawn      pioiect*     series 

p*ss- 


YOU  GET: 
Heavy    duty    12    lb.    transformer 
2  lanje  finned  heatsmk* 
Regulator      PC     board     with     all 

parts. 

Huge  34,000  mtd  computer  i$f.idr 

filter  cap. 

40    amps    ol    series    pass    tram 

ratars 

Wire,     transistor     mounting     kits. 

line  card 


Less  C#se  S  Meters 


METERS:  Quality  3H"  meters  for  PS  T4.  0-15VDC.  0-25 
AGO  matched  set.  Individually  packaged. 

not  surplus!  12.50/set 


THAT'S  RIGHTS  THE  LAST  CHANCE  TO  BUY  OUR 
SUPER  POPULAR  MK-05  MINI  MOBILE  SIX  DIGIT 
CLOCK  KIT  at  this  super  low  price.  The  response  has  been 
great  but  supplies  are  starting  to  run  low.  So  order  NOW! 

Features:  Small  enough  to  mount 

•    Quar ii  crystal  TimebaiB  in  the  instrument  panel. 

Toroid    ft    lentr    nptse    &    OV»r 

UOltJOl'  protection 

■     Magnified      15".    6    digit     LED 
readout 

*  Complete  with  pres*it4ble  2A  hr 
alarm. 

*  9-14  VOC  tf  40  to  SO  mi 

*  Readouts  can  be  suppressed 

*  6ASV.  QUICK  ASSEMBLY' 

*  All  components  required  included 
I  you  supply  the  speaker  1 
Too      quality     drilled     &     plated 
PC  Board* 

*  Clock  board   2 -6"  m  Y* 

*  Readout    board  2    3fBM*.75" 


2N6028 

Programmable     uni 

juction     super     for 

oscillators,      timers, 

time  delay  etc,    50c 


OVERVOLTAGE  PROTECTION  KIT:     S6.95 

urancr  li                               j-e  equipmer.  irage  n  atljus table 

.1  to  30  n                                                    hret  a  ?5A  SCR  and  ifiom  The  outi 
rwnl    Should  tie  used  on  uniisihat  arefused.  Directly  come 
AiTh  ih*  PS-1?  and  PS  14    A             t  rentes  supplied.  Drilled  &  (Hated  PC  board, 
(Order  OVP  II.  


Limited  Qty' 
LM567  Tone 
Decoders 
while  They  last' 
99c 


2N6111 

PNP 
Transistors 

40Watt  3A 

TO  220  case 

2/S1.00 


ROCKER 

SWITCHES 

DPDT  Rocker 

Switches 

5/si.oo 


MICRO  TRIMMER 
CAPS 
Tiny  4  40  pfd 
[trimmer    used    orig- 
inally    in    watches! 
3/S1.00 


MC1469R 
500ma  postive  regu 
laror.  3  to  30  volts, 
with  complete  specs 
and  applications, 
SI. 25    •    house    no. 


No,  30  Wirgwrap 

Wire,  Kynarjacket. 
4  cotors.  100  ft. 
of  each  color.  $4.00 

(400') 


MJ900;    MJ1000 
Complimentary  Dar 
linyton,    PNP.    NPN 
power    transistor.    8 
amps,    pair    for   $3. 


Multicolored 
26  Conductor 

Ribbon  Cable 
No-    28    wire    with 
a  woven  binder.  Su 
per  Flexible1 
10'    roll  $2.95 

50'     roll     -    $9.95- 


220mfd 

@25V 

Axial  Cap 

7/S1.0Q 

500m  fd 

@35V 

Axial  Cap 

5/S1.00 


1100mfd@35 

Axial  Capacitor 

4/S1.00 

Sprague 


741  Amps  : 

8  pin  mini  dip      i 

5/S1.00 
1458  Dual  74 V si 
8  pin  mint  dip 

3/S1.00 


Heatshrink 
Tubing 
A  very  good  asst. 
of  3/32",  1/8", 
3/T6fl  1/4"  &  7/16" 
6'P  lengths  12  pes. 
75c 


MCI 351 P  FM  IF 
AMP.  14  pin  IC, 
Complete  FM  sound 
subsytem,  similar  tc 
LM21 1 1.  house  no. 
5/51,00 


CA3011  Wideband 
tC  50c 


2N3569  NPN 

epoxy     T0-5    case. 

VCEO=60:  Hfe=300 

800MW  power 

6/$  1.00 


'WESTON  MICRO 

PC  mount  trim 

pots.  Single  turn 

IK,  3/S1.00 


Above  item 

FREEf 

with  $15.00 

purchase  or 

more! 


BULLET  LUCKY 

NUMBER     FOR     FEB. 
IS:  158S01,     INum 

bar  worth  Si  OQ.;  num- 
ben    are    in    catalog*.) 


FANTASTIC  NEW  SOUND  SYNTHESIZER  IC  S3 ,95  each 

Make  any  sound  under  the  sun  with  this  28  pin  marvel! 
Single  IC  contains;  Noise  generator,  super  low  frequency 
0SC,  VCO,  one  shot,  mixer  envelope  control  and  amp. 
works  from  a  single  5  to  9  VDC  source.  With  8  page  manual. 


MK-06  Clock/Calendar 
Auto  Home  Clock  Kit 


*tai*bi*fajPfR  clock 

wi*    AIL  tfi#  faarat  vou  want  Qualify 
MZVDCI  «  ftaMM  M2VAC1 


21.50 


Mini  Crandtdihttr  Clock  Kit  -  $39.35 

Ju^t  in  cat*  vou  have  spent  lit*  last 
.   •     mofttbi    m    SiLuTJa.   vvt   wi>ll    t€ll 
you  one  (note   lime   thai  Bullet  has 
ONLY    Completely     Elecuomc 
Gf.irtdfjthaf   Clock   Kit   Eft  ttie  world 
thdi    h»   all    the   b«!cm  listed 
tUftt,  Thu  biggest  problern  vwe  iiaire 
it    lo    t'v    aflfj  escribe  how  unique 
nnif  fascinating  thu   clock   really 
Tlte    Swift 41  og    LED    Pendulum    arid 
Matching    Ttcktock     sound    are    3- 
vai'able  <mh  on  our  clock..  In  addt- 
1 1  on   The  a  lift  Tronic  cm  i  mi?  rtoifM  each 
hour     fie     3    i»mei    (or    3   o'clock} 
js*d  in  trie  opiionai  Solid  Hard- 
wood Case,  the  unit  makes  a  beau- 
tiful  addition  to  any  room  m  weft 
as  a  great  g> 
1     Vi"  4  digit  LEO  readout 

*  Adjoitable    tone   ft    duration   cm 
chime 

"     Simulated  *wing*r>g  pendulum 
LEOS 

*  All  CMOS  construction 

*  All  viKtramcs,  vwiich**  and 
tranif ormcr  included 

1     Oualily  pi* ted  PC  boardi  \Zl 
6S" x  43" 


BEAUTIFUL     HAROWOOO     CASE 
FOR   MG01:    Case    »s   cut.  o/cn 
and     finished    tot     clock.     Inclu 
ruby  front  filter..  Quick,  easy  auem- 
bJv  requires  only  4  screws  f  mc.l 
S1995 


YouVe  read  llie  reviews 
on  our  MK-03  clock/Timer 
Kit.  Wait  till  you  see  the 
new  IV1K-03A  6  Digit  Clock/ 
Timer  Kit: 


24  hour  clock  and 
24  hour  elapsed  timer  functions. 
Pr esetiable  alarms  on  bath  clock 
And  timer 

Smaller  mofi  compact  kit  is 
2^"  wide  %  3  5/8"  long  x  1H" 
Super  revised  manual  makes  as- 
sembly easy 

Many  options  available  by  addtngj 
switches. 
Sold  less  case  &  switches. 


(Will  fit  standard  3  1  .'8  " 
frrtstrument  case) 


S28.95 
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NEW  LSI  TECHNOLOGY 

FREQUENCY  COUNTER 

TAKE  ADVANTAGE  OF  THIS  NEW  STATE-OF-THE-ART  COUNTER  FEATURING  THE 
MANY  BENEFITS  OF  CUSTOM  LSI  CIRCUITRY.  THIS  NEW  TECHNOLOGY  APPROACH 

TO  INSTRUMENTATION  YIELDS  ENHANCED  PERFORMANCE,  SMALLER  PHYSICAL 
SIZE,  DRASTICALLY  REDUCED  POWER  CONSUMPTION  [PORTABLE  BATTERY 
OPERATION  IS  NOW  PRACTICAL;,  DEPENDABILITY,  EASY  ASSEMBLY  AND 
REVOLUTIONARY  LOWER  PRICING! 


KrrtFC-soc  -  - so  mm* 

KIT#PSL-650  «sq  mhz 

MODEL  f  FC-50WT  w  uh2 

MODEL  #FC-50/ 600  WT,  .  ew  mhz 


BPi«iLicia*»iJJW£c 


r      3     H     C 


COUNTER   WITH  CABINET  &  PS 
PRESCALER  INOT  SHOWN] 

COUNTER  WIRED.  TESTES  &      - 
COUNTER  W1RE5,  TESTED  1  CAL 


rc-ii 


«HiauiNCT 


POWf" 


ilAOZf"0 


SUP 


i/io  iic 


fiifi 


1IFC 


111095 

■  INCOMPLETE! 

-     ■     -     *      *3F-»«TW 

. . , 165.95 
, , . 199.95 

SIZE: 

3"  High 

6M  Wide 
51 2  "Deep 

FEATURES  AND  SPECIFICATIONS: 

DISPLAY:    8  RED  LED  DIGITS    A"  CHARACTER  HEIGHT 
GATE     TIMES:     1    SECOND    AND    1/10    SECOND 
PRESCALER    WILL  FIT  INSIDE  COUNTER  CABINET 
RESOLUTION:   1   HZ  AT  1  SECOND.  10  HZ  AT  1/10  SECOND. 
FREQUENCY   RANGE;    10  HZTO  GO  MHZ.   |65  MHZ  TYPICAL|. 
SENSITIVITY;  10  MV  RMS  TO  50  MHZ.  2U  MV  RMS  TO  60  MHZ  TYP. 
INPUT1MPEDANCE     1  MEGOHM  AND    20  PF. 

iDlODE  PROTECTED  INPUT  FOR  OVER  VOLTAGE  PROTECTION.! 
ACCURACY      ♦   t   PPM  |  '      OOQVh AFTER  CALIBRATION  TYPICAL, 
STABILITY    WITHIN  1  PPM  PER  HOUR  AFTER  WARM  UP|_D01*.<  XTALf 
IC  PACKAGE  COUNT     B  |ALL  SOCKETED] 
INTERNAL  POWER  SUPPLY      5   V  DC       REGULATED- 
INPUT  POWER   REQUIRED     t-13  VOC  OR  115  VAC  AT  50/60  HZ. 
POWER  CONSUMPTION:  4  WATTS 

KIT  'FC-SGCLS  COMPLETE  WITH   PftEDRlLLED  CHASSIS  ALL  HARDWARE  AND  STEP-BY-STEP  INSTRUCTIONS 
WIRED  &  TESTED  UNITS  ARE  CALIBRATED  AND  GUARANTEED. 


MttCAlf 


011  EC 


*, 


PLEXIGLAS    CABINETS 


IABINET  I 


Greaifor  Clocks  or  any  LED 
Digital      project   Cl«&r-RM) 
Chassis  serves  us   Bejel  (o 
'"crease  contrast  of  diQifil 
displays. 


3"Hi6%"W,5>4,'D    Black,  While  or 

CABINET  II         Ctear  Cow 
2ft"H.5"W,4"D  tt.50« 


SEE  THE  WORKS  Clock  Kit 
Clt»rPI«itgli»$f*nd 

•eaig  4   digits 
•  t?of2*h*  time 
»3sei  switches 
•Plug  transformer 
•all  parts  included 


Piping i as  is 
Pre-cul  &  drilled 


REOORGPCTPLEXIGLASFOR    DIGITAL  BEZELS 

3-rf-Kiia-  95*  ea     4/*3 


KitiS50-4CP 


ea 


2/*45. 


ftsSClfl 


tiled 


60  HZ. 

iCTAL  TIME  BASH 
Win  enable 

Digital  Clock  Kits 
c*r  Clock-Calendar 
'  K»rs  to  opera le 
from  t?VDC 
1   *2  "PC  Board 
Power  Req    5-T5V 
(2  5  MA   TYP  \ 
Easy  3  *ire hookup 
Accuracy    ±  2PPM 

Complete Ki I  MIS 

Wir  &  CalS9.95 


SPECIAL  PRICING! 

PRIME  -  HIGH  SPEED  RAM 

21L02-3«8^ 

LOW  POWER     FACTORY  FRESH 
1-24      11*75  ea+        100-199  51.45  ea. 
25*99         1  60  ea.        200-999     1.39  ea, 

M.29   ea 


E-OIGir  LEO  CLOCK  CBLEHOFlR  Kll 

orts-  rims- snoose  hlhmi  $  mass...  kit  mi 


FOR  THE    BUILDER  THAT  WANTS  THE   BEST    FEATURING  I20R  24  HOUR  TtME  — 

2  9-30-31    DAT  CALENDAR      ALARM.  SNOOZE  AMD  AUX 


TIMER  CIRCUITS 


Will  alternate  time  E8  seconds)  and  date  12  seconds)  or  mav  be  wired  for  time  or  date  display  only, 
with  other  functions  on  demand.  Has  built-in  oscillator  for  battery  back-up.  A  loud  24  hour  alarm 
wwirh  a  repeatable  10  minute  snooze  alarm,  alarm  set  &  timef  set  indicators.  Includes  110 
VAC'60Hjc  power  pack  with  cpfd  and  top  quality  components  Through©  L 


KIT 


7001BWITH§    &    DIGITS S39  95 

T001C  WITH  4       g"  DIGITS  & 
2     J    DIGITS  FOR  SECONDS  .  M2  S5 

TOOtKWtTHS    §    DIGITS  *45  S& 


nErai 


KITS  ARE  COMPLETE  (LESS  CABINET 


1000  AND  OVER 


JUMBO  DIGIT  CLOCK 

A  complete  Kit  (less  Cabinet)  featuring : 
six  .5"'  digits.  MM5314  IC  12/24  Hr, 
time,  PC  Boards i  Transformer,  Line 
Cord,  Switches  and  all  Parts.  Ideal  Fit 
in  Cabinet  II 

Kit  #531 4-5         *1995       2/*38. 


$Q95ea 


^■35 


easoBB 


PODi  ■  CMSPLi>                     ?rj>i  ft  GiSPlA* 
ALL  70QI  KITS  FIT  CABINET  I  AND  ACCEPT  QUARTZ  CRYSTAL  TIME  BASE  KIT  ITBJ 


JUMBO  DIGIT  $  A* 

CONVERSATION   KIT       5f 

Convert  small  digit  LED  clock  to  large 
.5"  displays.  Kit  includes  6  -  LEDs. 
MultipFex  PC  Board  &  Hook  up  info. 
Kit  #JD*iCC  For  Common  Cathode 
Kit  #JD*lCA  For  Common  Anode 


PRINTED    CIRCUIT    HOARDS    for  CT  7001   Kits 
sold  separated  wrth  assembly  mlo  PC  Boards  are 
drilled  Fibefgiis*.     solder    ptaied    and  ftcrevned 
with  comoori*f>i  layout 


AUTO  BURGLAR 
ALARM  KIT 

i^HU    FBOViUih^     "ill    JtAfLMHi    HO* 

mtn.1  *T   IM  mt.1t   OA  0*iVf    StPE**    mt 

»HOSii<Df&  »»OGHJiU«|t*ftLE  "MC  DELAVS 
tOn   fllT     t**TBf    I    A.  *Hm    ^€*iOO     UAiiT 

C*h  «f  MOuMtD  W*itM  OEHHtD  CuOS 
Hill^llLlTT  «IU"ST*  '*L5£  *t*WM5  1 
PHOVkOf*  *0«  ULtM*  0t»|ND»BLE  *L*PlM 

cx?  hot  »r  FOOiio  1*  low  p«k:es1  rwis  i&  a 
fOPduALnrcoH^Ltft  mrwnH*u  p*h*5 

IHCLUDINr-    Of  r AILf  P    DRAWINGS   AND   IN. 

&rnifCTioht  on  *.va.h*il€  wiatd  and 
rt&Tio 


/ 


— "^ 11^1 


KIT#ALR-1 

S9.9S 

#ALR-1WT 

WIRED& 
TESTED 

$19.95 


Soccify  for  7Q01 

8.  CorJL    S79S 

VARIABLE  REGULATED 

1  AMP 
POWER  SUPPLY  KIT 

«   VAfllAHLE  FROM  *tO  i*y 

■  SMOflT  CkRCUJT   PROOF 

■  US  IC  REGULATOR 

•   JMJ055  PASS  TRAN^STOR 
«  CURRENT  LIMITFMG  AT   t   Amp 
WIT   *S   COMPLETE   tNCLUOlNG 
DRILLED     h     SOLDER  PLATED 
FIBERGLASS  PC   SOARO  AND 
ALL  PANTS     |LeSs     THANS- 
FORMER)       KITtpS-01      ffl  95 

TRANSFORMER  ^^V  CT   «•!! 
provide    30OMA    a*   lZVand 

1    4mp  jt  bV.  S3  SO 


mOSILE  LEO  CLOCK 


*#**.H"  DIGITS! 

MODEL      12  V0LT  AC  or 
#2001        oc  POWERED 


6  JUMBO    ,4"  RED  LEOS  BEHIND  RED  FILTER  LENS  WITH  CHROME  RIM 
SET   TIME    FROM  FRONT   VIA   HIDOEN   SWITCHES   *    12/24-Hr,    TIME  FORMAT 
STYLISH  CHARCOAL  GRAY  CASE  OF  MOLDED  HIGH  TEMP.  PLASTIC 
BRIDGE    POWER    INPUT    CIRCUITRY    —    TWO    WIRE    NO    POLARITY  HOOK~UP| 
OPTIONAL  CONNECTION  TO  BLANK  DISPLAY  |LHe  When  Key  Of  I  in  Car     Elc  J 
TOP     OUALfTY     PC     BOARDS     A      COMPONENTS     -    INSTRUCTIONS. 
MOUNTING  BRACKET  INCLUDED  ,A  _ 


COMPLETE  KIT 


EA 


3  OR 
MORE 


ea 


Power  Pack 
n  AC  -1 


EA. 


ASSEMBLED  UNITS  WIRED  &  TESTED 
ORDER  *2001   WT  |LESS  9V.   BATTERY| 
Wired  for  12-Hr.  Op.  il  not  oiherwise  rpr-cilied 


3  OR 
MORE 


OPTOELECTRONICS.  INC. 


ORDER   BY  PHONE  Oft  MAIL 
COD  ORDERS  WELCOME 


BOX  219        HOLLYWOOD,  FLA,  33022 
PHONE  (305)  921-2056  /  921-4425 


03 


ORDERS  TO  USA  A  CANADA  ADD  5  FOR  SHIPPING. 
HANDLING  &  INSURANCE  ALL  OTHERS  ADD  10%. 
ADDITIONAL  Si  .DO  CHARGE  FOR  ORDERS  UNDER 
$15.00  -COD  FEE  Si  ,00  FLA  RES  ADD  d  STATE 
TAX 


masui  tiWDt 


iirT      .jltilWTi'I^ 


203 


m  iffffttttf  »tM#t»M»ttHiitmiMMM 

V—  Tfr   ill  ll|IIIMMIilMllltltlitll|lilM#ffltil 

••      ■  ■ 


♦••••••••••••••••••♦•••••••••••a 


f  *  T  t  5 


-   * 


?  ?  t 


■    ■    - 


■   * 


•  * 

*  * 


• 


•  *  ■  ■ 

•••♦ 

•  ••♦ 

•  ♦•♦ 
••»■ 

•  +  *• 


•  •- 


■ . 


«' 


•  +  •- 


*. 


•  *• 


•  <■ 


•  ••*. 


•  ••« 


-• 


•  •■ 


*   ALL  AMERICAN  IC  COUNTER  KIT 


•V.' 


TTL  Decade  Counter  with  LED  Readout 


INCLUDES 

No  Dealers 

! 


1— 7490  Decade  Counter 

1-7475  BCD  Latch 
1—7447  Display  Driver 

1_  OPCOA  SLA-1  LED  R.O. 


All  This 

For  $1 .99! 


3  AMP  RECTIFIER 

1N4721.  Axial  Lead.  200  PIV. 
HEAVY  DUTY! 
House  numbered 


4  for 


Metal 
Case 

$1.00 


8  Amp  200  PIV  Triac 


TO-220  Case. 


3  for  $1 .00 


•  ■ 
•  ••«" 


!#■■• 


#  +  •** 

•••*■■ 


Prime  New 

TTL  IC's! 


7401  -12c 
7447  -  59c 
744S  -  59c 

7473  -  25c 

7474  -  25c 

7475  -  49c 


7490  -  49c 

7491  -  49c 

7492  -  42c 

7493  -  42c 
74194- 95c 


FULL  WAVE  BRIDGE 
4  AMP  -  200  PIV 


Super  Deal!  <ot  $5 


l5v- 


69C  ea. 


COMPUTER  MFG.  OVERRUN! 


##•• 


eyp>ASS  caps 

.1IVIFD  10WVDC. 

Long  Leads  by  Centralab. 

tw*1 5  for  $1 . 

.25"  Lead  Spacing 


Dt/a/  747  O.P,  Amps  power  resistors 


#5558  by  T.I. 
lini  Dip  Package 

4  for  $1. 


1  OHM  15W.  5% 
3/$1.00 


3.16  OHM  2W.  5% 
5/$1.00 


•  •••*• 

•  •••-■ 

•  •••" 

•  ••«- 


8 


••••■■ 


••■* 


T.I.  Military  Transistor 

Government  Contractor's  Surplus.  Originally  cost  $3*97  each,  TO- 18  Metal  Case, 
NPN  Silicon  VCEO-4G  V,  ICBO-1Q  tijL  HFE  at  100  ua  is  2 50' to  700.  Collector 
base  capacitance  is  4  PF  MAX.  Spot  Noise  Figure  is  2  DB.  MAX.  All  parts  sub- 
jected to  200  degrees  C  for  24  hours  minimum.  All  parts  were  also  burned  in  for 
168  hours  at  25  degrees  C.  All  parts  RETESTED  after  burn  in.  These  are  super 
HI-REL,  100  MHZ  transistors.  Uncle  Sam's  loss  is  your  gain.  We  can  provide  a 
Ten-page  spec,  sheet  set  for  35c  extra,  (to  cover  copying  cost). 


More  Tantalum  Caps 
4.7MFD  20V-6/S1. 
22MFD  20V— 4/$1. 


CMOS  SPECIAL! 

CD4001  -  5  for  $1. 00      CD401 1  -  S  for  41,00 
CD401 3  -  3  for  $1 .00      CD4040  -  *1 .00  each 
CD4042  -  2  for  $1.00      CD4049  -  3  for  SI. 00 


3  for  $1 . 


HIGH  BETA! 


2N2904A  Transistor 


PNP  Silicon.  TO-5.  House 
no  VCEO-60V.  3  watts, 
HFE  it  40  10  120  *l  150 
MA.  TOO  MHZ. 


GREAT  BUY! 


4/$1.00 


#  +  ••' 

•  ••••* 
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Super  Brute  Rectifier 

(limited  stock) 

160  Amps  100  PIV 

Stud  mount  by  Motorola 

$6.95  ea.  or  4/$25. 


5  Volt  NI-CAD  Pack 
Prime  new  units. 
4— A  A  Cells  rated 
500  MA  HR.  are 


$3.95  (pk.  of  4)     «n  series. 


•V.v- 

mF  _•  3  * 


DIGITAL  RESEARCH  CORP.  P.O.  Box  401247  I  FASTCHARGE 
(Of  Texas)  Garland,  Tex.  75040  214/271-2461 


LS  Series 
TTL 

74LS0Q-33e 

74LS02-35C 

74LS04-3Sc 

74LS06-35c 

74LST0-33c 

7d[_S20-33c 

74  L  £73 -49c 

74LS74-49c 

74LS9D-69c 

74LS154-1  49 

74LST75-1.10 

74LS367-75C 

74LS368-85C 
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MOTOROLA  QUAD  OP    AMP 

MC  3401     PIN  FOR  PIN  SUB. 

FOR  POPULAR  LM  3900. 

3  FOR  SI 


RECTIFIER  SPECIAL 

t.5  AMP     100PIV 

EPOXY  CASE     AXiAL  LEADS 

15  FOR  $1 


FULL  WAVE  BRIDGE 

4  AMP        200  PIV 
69*  ea.  10  FOR  $5.75 


NOT  ASSOCIATED  WITH  DIGITAL 
RESEARCH  OF  CALIFORNIA,  THE 
SUPPLIERS  OF  CPM  SOFTWARE, 


16K  E-PROM  CARD 

S-l  00  <  IMSAl/ALTAIR)  BUSS  COMPATIBLE 


WO1^*    DEALER  INQUIRES  INVITED 
SPECIAL  OFFER:    Our  2708's  (450  NS)  are  $12,95  when  purchased  with  above  kit, 


$69.95  kid 

IMAGINE   HAVING    16K 

OF  SOFTWARE    ON   LINE   AT   ALL    TIME! 

KIT  FEATURES: 

1.  Double  sided  PC  Board  with  solder  mask  and  silk  screen  and 
Gold  plated  contact  fingers, 

2.  Selectable  wait  states.  / 
3*  All  address  lines  and  data  lines  buffered! 

4,  All  sockets  included. 

5.  On  card  regulators. 

KIT  INCLUDES  ALL  PARTS  AND  SOCKETS!  (EXCEPT    2708's) 

ADD  $25  FOR 
ASSEMBLED  AND  TESTED 


FULLY  STATIC!     $149.00     KIT 

KIT  FEATURES: 

1.  Double  sided  PC  Board  with  solder  mask  and  silk  screen  layout. 
Gold  plated  contact  fingers* 

2.  All  sockets  included!  S"]  00  OMSAI/ ALTAIR) 

3.  Fully  buffered  on  all  address  and  data  lines.  BUSS  COMPATIBLE 

4.  Phantom  is  jumper  selectable  to  pin  67. 

5.  FOUR  7805  regulators  are  provided  on  card. 

* — — * 


8K  LOW  POWER  RAM  KIT! 


USES 
21L02-1 
RAM'S, 


PRICE  WAR! 

For  a  limited  time  only: 
Buy  two  8K  Kits  for  $129  ea. 


J 


Fully  Assembled  and  Burned  In  — 

Blank  PC  Board  With  Documentation 

Low  Profile  Socket  Set  — 

Support  IC's  (TTL  and  Regulators)  — 

Bypass  CAP's  (Disc  and  Tantalums)  — 


$179.00 
29.95 

13.50 
9.75 
4.50 


3W  AUDIO  AMP 
MODULE 


Fully  assembled  and  tested. 
With  schematic,  4.  8  or  16 
OHMS. 

$3.95    NEW! 


JUMBO  RED  LED'S 

NewbyG.E.   LikeMV5024 
0SSL-22 

6  FOR  $1         25  FOR  $3.75 


POWER  RECTIFIER 

Stud  Mount.  1N1204A,  Has 
an  NCR  House  number.  12 
AMP  400  PIV, 

75c  ea.  4/S2.50 


MOTOROLA  7805R 
VOLTAGE  REGULATOR 

Same  as  standard  7805  except  750  MA 

OUTPUT.  TO-220.  5VDC  OUTPUT. 

$  .44  each  10  FOR  83,95 


$01  4K  STATIC  RAM'S  ^*fr> 

2114.  The  industry  standard.  18  PIN  DIP.  Arranged  as  IK  X  4.  Equivalent  to 
FOUR  21L02's  in  ONE  package!  TWO  chips  give  IK  X  8,  with  data. 

2  FOR  $24  450  N.S.!  8  FOR  $85 


450  NS!  2708  EPROMS  450  NS! 

Now  Full  Speed  I  Prime  new  units  from  a  major  U.S.  Mfg.  450  N.S.  Access 
time.  IK  x  8,  Equiv.  to  4  1702  AJs  in  one  package! 

Special  Offer;   $12*95  ea,  when  purchased  with  our 

16K  EPROM  Kit. 


$15.75  ea. 


Z  ■  80  PROGRAMMING  MANUAL 

By  MOSTEKt  the  major  Z  -  80  second  source.  The  most  detailed  explanation 
ever  on  the  workings  of  the  Z  -  80  CPU  CHIPS.  At  least  one  full  page  on  each 
of  the  158  Z  -  80  instructions.  A  MUST  reference  manual  for  any  user  of  the 
Z  -  80.  300  pages,  Just  off  the  press!  A  D.R.C.  exclusivel      $12.95 


CMOS  SPECIAL 

CD  4001  -5  For  $1  CD  4040 
CD  401  J  -5  For  $1  CD  4042 
CD  401  3-  3  For  $1   CD  4049 


$1  Each 

2  For  $  1 

3  For  $1 


TERMS:  ORDERS  UNDER  $15  ADD  $  .75.  NO  C.O.D.    WE  ACCEPT  VISA,  MASTER  CHARGE  AND  AMERICAN 
EXPRESS  CARDS,  MONEY  BACK  GUARANTEE  ON  ALL  ITEMS-     TEXAS  RESIDENTS  ADD  5%  SALES  TAX. 


Digital  Research  Corporation 

P.  O.  BOX  401247  *  GARLAND,  TEXAS  75040  •  (214)  271-2461 
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CALL  FOR  OUR  CATALOG! 

WE  PAY  POSTAGE! 
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EXCERPTS  FRPm  OUR  FLYER , 


8Kx8 

Econoram  II 


Kit  $135 

Assembled  $155 

3  kits  for  $375 

This  is  the  board  that  thousands  of  owners 
swear  on,  not  at  There  are  lots  of  reasons, 

such  as  unique  addressing  options,  reliability, 
full  buffering,  static  operation,  fast  access 
tima,  a  full  set  of  sockets  ...  but  probably 
the  most  popular  feature  is  Ihe  price,  which  is 
all  the  more  remarkabte  because  of  the  high 
level  of. quality,  One  owner  reviewed  this 
board  in  the  1/77  Issue  Df  Kilobaud,  closing 
with  the  words  IJlf  you're  not  convinced  by 
now  thai  the  Econoram  ll  is  one  oi  th&  best 
memory  buys  on  the  market  today,  you  really 
have  to  be  one  tough  cookie— either  that  or 
you  work  for  someone  else  who  makes 
memory  boards". 


BOOKS 

"Some  Common  BASIC  Programs'1  by  Lon 

Poote  and  Mary  Borchers.  If  you've  got 
BASIC,  here  are  some  programs  to  play  with. 
#BK-21002,  $7.50 

The  Adam  Osborne  and  Associates  Books:  We 

otter  "An  Introduction  to  Microcomputers", 
volumes  1  and  2,  plus  "8QS0  Programming 
tor  Logic  Design"  at  a  special  combination 
price  of  $2500  (order  #BK-1D01).  ASso 
available:  "6800  Programming  for  Logic 
Design1  .  #BK~5G01,  $7,50. 

"Electronic  Projects  for  Musicians"  by  Craig 
Anderton.  Now  In  its  third  printing,  This  book 
has  shown  musicians  and  non-musicians  alike 
the  basics  of  home  electronic  construction. 
#BK-001 ,57,95. 


12K  Econoram  VI :  $135  (Km 


We  proudly  welcome  our  newest  memory 
board  family  member,  designed  from  the 
ground  up  far  full  compatibility  with  the  Heath 
Company  H8,  Organized  as  two  independent 
blocks,  one  BK  and  one  4K.  Has  the  same 
basic  feaiyres  as  our  Econoram  II'*— all  static 
design,  switch  selected  protect  and  phantom, 


sockets  for  all  iGs,  full  buffering  on  address 
and  data  lines— plus  !he  required  hardware 
and  edge  connector  to  mate  mechanically  with 
the  Hfl.  You  can  have  our  12K  board  for  Ihe 
price  of  the  Heath  Company's  SK  .  .  ,  with 
the  performance  you  have  come  to  expect  from 
.products  carrying  the  Econoram  trade  mark. 


8K  Econoram  III :  $149 


4# 


Hat  J 


p  flf 


jYNCHRDFWSSK'.Vill 


Fully  assembled 

The  first  8Kx8  dynamic  RAM  that  performs 
well  enough  to  merit  the  Econoram  name. 
Mot  a  Hit,  it's  assembled,  tested,  and  ready  to 
run  in  your  S-100  machine  (Altaic  IMSAI, 
etc.).  Low  power.  Configuration  as  2  separate 
4K  blocks.  Zero  wait  states  with  8080  CPU. 
Includes  1  year  warranty. 


OTHER  POPULAR  ITEMS 


'Aitair/ IMSAI  Extender  Board  Kit".  We  are 

proud  to  distribute  this  Mullen  Computer 
Beards  product  for  the  $-100  buss.  A  must  for 
servicing,  taking  measurements,  burning  in, 
and  so  on.  Integral  logic  probe,  with  7  seg- 
ment display,,  needle  point  non-skid  tip,  and 
special  edge  connector  for  easy  probing;  #CK- 
006,  $35.00,  Kit  form.  Also  available: 
' 'Relay /Dptn-iso later  Control  Board  Kit".  S 
reed  relays  respond  to  an  3  bit  word;  8  op  to- 
isolators  accept  inputs  for  handshaking  or  fur- 
Iher  control.  With  applications  nates.  #CK- 
011,  $117.00.  Kit  form 

"CPU  Power  Supply11.  Gives  you  a  full  5V  @ 
4  A  with  crowbar  over  voltage  protection,  along 
with  +12V  @  IfeA  and  -12V  @  to  A  .  .  .  and 
an  adjustable  (-5  lo  -10V)  tOmA  supply  tor 
the  bias  required  by  some  CPUs,  Although  in- 
tended  for  use  with  small  computer  systems, 
it's  also  a  dandy  little  bench  suppfy  tor  digiiai 
work.  #CK-014.  S50.O0.  Kit  form, 

"10  Slot  Motherboard".  Use  with  Ihe  IMSAI 

microcomputer  as  an  add-on  wilh  room  for  10 
peripherals,  or  for  starfinq  an  11  slot  stand- 
alone system.  Comes  with  ail  edge  connec- 
tors, and  includes  an  on -board  active  termlna- 
Hon  circuit  to  minimize  the  crosstalk,  noise, 
overshoot,  and  ringing  that  can  occur  with 
un terminated  boards.  Epoxy  glass  solder 
masked  board,  with  bypass  caps  and  heavy 
power  traces  #CK-D15N  530.00.  Kit  form. 

btT8  Slot  Motherboard'".  Same  as  the  10  Slol 
Motherboard  except  with  IS  slots  NCK-016, 
S1 24.00.  Kit  form 

DB-25  P.S-232  SUBMINI-D  CONNECTORS 
Male  plug,  #CK-1004,  53.95;  female  jack, 
&CK-10Q5,  SOS;  plastic  hood  tor  male  con- 
nector. #CK-T0D6   SO. 90. 


'Active  Terminator  Board".  For  those  of  you 
who  have  a  motherboard  without  active  ter- 
minations, plug  in  ihis  card  and  obtain  the 
benefits  ol  improved  signal  transfer,  thanks  to 
less  noise,  crosstalk,  ringing,  and  overshoot 
Same  circuitry  as  used  in  our  motherboards. 
#CK-017,  $29,50,  Kit  form 

"12V  3A  Power  Supply".  Handles  12A  peaks 
with  50%  duty  cycle.  Includes  crowbar  over- 
voltage  protection,  current  limiting,  adjustable 
output  11 -14V,  custom  wound  transformer 
Easy  assembly:  all  parts  except  transformer/ 
filter  cap/diodes  mount  on  circuit  board,  in- 
cluding heat  sinks  and  power  transistors. 
While  designed  tor  powering  automotive 
equipment  In  the  home,  many  users  Feport 
success  using  these  for  powering  some  disk 
drive  systems.  #HK-t04.  S44r50  Kit  form 
Please  include  sufficient  postage. 

"intardesign  Modal  1101  Pulse  Generator". 

ideal  for  clocking  TTL  circuits,  from  ,  1  Hz  to  2 
MHz,  20  to  1  frequency  spread  for  each  band 
20%  to  80%  duty  cycle  minimum,  fully  trig- 
gerable.  Portable  for  field  use,  and  includes 
rechargeable  nicads  and  charger  for  either 
battery  charge  or  AC  operation.  If  you  don't 
have  a  pulse  generator,  here's  one  at  a  good 
price,  #Z-006,  390.00.  Fully  assembled  and 
tested. 

EDGE  CONNECTORS 

#CK*1001 :  100  pin  edge  connector  with  gold 
plated  3  level  wrap  posts.  Mates  with 
Altair/iwiSAi  peripherals.  S&  each  or  5/S22. 
#CK-1002:  Same  as  above,  but  with  soldertail 
pins  on  0.25"  centers  (mates  with  IMSAI 
motherboard].  S5  each  or  5/S22, 
#CK-1003:  Same  as  above,  bul  with  soldertail 
pins  on  0.14"  earners  (mates  with  Aitair 
motherboard)  5&  each  or  5/S27.50. 


74 
LS 

TTL 


74L5O0      .  . .     0.30 

74LS01    0.30 

74LS02  ...  .0.30 
74LS04   ...  .0.33 

74LSQ8  0.36 

74LS10      0-30 

74LS11  0  36 

74LS12  0.33 

74LS14  .   .  1.38 

74LS15  0.30 

74LS20  ...0.30 
74LS21    ...0.33 

74LS22 0.33 

74LS26    .,.0.43 

74LS27 D.36 

74LS30 0.30 

74LS32  .  ...0.38 
74LS37  0.45 
74LS3&  ...0.45 
74LS42  ...D.98 
74LS47  1.00 
74LS48.  ...0.98 
74LS74  ....0.50 
74LS75  ..0.68 
74LS76     ..0.50 

74LS86.  0,50 

74LS109  .  .  ..0.50 
74LS125  ..0.63 
74LS126  ..0.63 
74LS132  .1  25 
74LS138   ...1  10 

74LS139 1.15 

74LSI51 0.95 

74LS155  1.38 

74LS157 0.95 

74LS160.   ..  1.40 

74LSI61 1.40 

74LS1S2  ....1.40 
74LS163  ...1.40 
74LS168    .  1.87 

74LS169  1.87 

74LS173  ..1.65 
74LSI74  .  .1.25 

74LS175 1.15 

74LS240    .1.88 

74LS257 1.25 

74LS258  ,..1.25 
74LS2S6  .0.53 
74LS233.  .  ..1.20 
74LS365/ 

80LS95.  .0.75 
74LS366/ 

80LS96,.,  .. .0.75 
74LS367/ 

80LS97  ....0.75 
74LS368/ 

601598...... 0.75 

74LS3S6  ...0.55 
74LS9&  .  ..1.13 
74LS96   .  .  1.13 

74LS97  1.13 

74LS98.    ,,1  13 
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TERMS:  Please  allow  up  to  5%  for  ship 

ping;  excess  refunded.  CalifoTntans  add  fax. 
COD  orders  accepted  with  sheet  address  for 
UPS  for  VISA*  /Masterchatge*  orders 
call  cur  34  hour  order  desk  at  (415) 
562-0636.  Prices  good  through  cover 
month  of  magazine. 

Ullllllllllllllllllll 


BILL  GODBOUT  ELECTRONICS 
BOX  2355,  OAKLAND  AIRPORT,  CA  94614 


FREE  FLYER;  These  are  fust  a  few  of  the 

items  we  carry  for  the  computer  enthusiast. 
We  also  stock  a  broad  line  of  semicon- 
ductors, passive  components.,  and  hobbyist 

items,  We  will  gladly  send  you  a  flyer 
describing  our  product*  upon  receipt  of 
yoLLJ  name  an<i  address 

Ullllllllllllllllllll 
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BREAD  BOARD 
O  JUMPER  WIRE  KIT 


r 


JK1  . . .  SI 0.00    Wt 


E*e*  m  cvwo  : 

tieti  mm  4  flntvd  mi 
in*  itadi  irt  owl  W  M 

■atf  *uin 

Win  Ifrnqlti  \i  tUmUld 
&y  «Uor  coding 

aaufrwrti  PVC  hbuhap 
tnt  witi  ctmt  wow  « 

a 


a SOCKET 
JUMPERS 


Part  No. 

mm  -tan 

924003-06  R 
924005*1011 
924005-Oftft 
924006-I6fl 


th  two  rows  ot  025*  sq  or 

its  on  oifTernk  of    100" 
tenters  arvo  sriieidfti  feteptides 
Pr««  access  tales  m  bar*  Chwce 
ol  6"  or  IB"  tengflv 
No.  64  Contacts        Lonrjtri 

26  r 

40  ir 

40  r 

so  tr 

a. 


Price 

S  &.  3B  Ga 

4  7B  ea 

a  27  ea. 

7.33  « 

t0.3t  ea 


SJUMPER 
HEADERS 


IStMoPn  tor  instant 


Pert  Ho 
923863 -R 
<l£ti73-R 

923B65-H 
923875*R 
923866 -R 
923876-R 


pkjg  n  access  vw  socaet  connector 
|«mp* r 5     025'  iej    posts.  Cnoici 
ot  Etraign:  or  right 
Ng   Of  Fails      Angl* 


26 
26 
40 

40 
SO 
50 


straight 
ri<gM  onplfl 
strtioht 
right  angle 
aljaiflht 
right  angle 


Price 

51  28  n 
i  52  ea 
1.94  ea. 
2. 30  ea 
2  36  h 
2.82  ea 


INTRA-CONNECTOR 

Pnwifaia.  both  stFa&gflt  and  nghl  sn&t  tuncuons    Matei 
•flti  Etmtato  lET  it  W  dual  row  camwdon  h  e  3m.  Atfisiey. 
etc)  Permits  que*  testing  ot  rfiacccssite  lues 
fartHB.:97?S76-Zrj         «a    «l  ii*t»Ehc26       frif*  $*  90  ii 


■I  INTRA-SWITCH 

Permits  mstani  Una- by HUM  switching-  for  rilannoatic  or  GA 
Testing  Switches  actuated  with  pencil  or  protw  ft  Mates  tattl 
standard    iQr  i   iQ"  diot-row  connector.  Low  profile  design 
Switch  buttons  recessed  to  tanwuiB  accidental  swetcmng 
**t  M.:  15  29  »■-  •»  »eticit:2»         Pnte  113  80  ea 


CRYSTALS    apr*- 


Part* 

en* 


FttOuEbMS  MAY 

CittShria 

EMM  MMj  MC31  u 


15  K 


CY2.D1 


?  DIDMH* 


HC33.[U 


3"_99 


Etta. 

CTT4* 


4. GOO  Wh; 

S0O0  MHj 

^Q  DM  MHl 

now  una 

32  0®' 


HCTBU 

HCtB  U 

HCTSU 

HttBU 

MClwV 

HClaVU 

'  in 


S4&S 

S*.9S 
:.  :- 


CONNECTORS 


PRINTED  CIRCUIT  EDGE-CARD 

156  Spacing  •'NrvfJoutMe  Read  -Out 
Btlu reared  Conta-cis  —  Fits  054  to  .070  P  C 
15/ 3D  PIUS  I  Solder  Eyelet | 

1 8/36  PINS  [Soltfe*  Eyelet! 

22  4d  PINS  (SolrJe*  Eyeletl 
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PARATRONlCS 

Featured  on  Fcbruwys  Front  Covw  of  Popuitr  Etecfronte* 

Logic  Analyzer  Kit 
Model  100A 

$229.00/kit 


The  Incredible 
"PennywhisUe  T03" 

$129.95  Kit  Only 


TIM  <^^rtnsn  1SI  Ii  sjombmi  pT  ««»ta  'MibWkdi  «*■ 
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JIES  Ht  KH  aam  225S  Hz  tor  fun 

.SffdEfl  Bdei^ti*'  UW  rfrunnutl  -  1DfD  ajMOL 

(J7B  mu*  ragh     ors  ajMfil  ?S^  mim 
,  -4B  dttfl*  weauillBHlly  coupled 
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NEW!  BULB-ENERGY  SAVER 
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BL'La-tNEHGY  SAVERS  used  tot  yHr5  by 
ma^ar  Industrw  users  —  now  qv.uiJm-  lor 
home  cr  oNice  use.  Bulb  Savnm  can  cut 
elddiic^l  bids  Ely  is  muc^i  is  3%. 
Bi>LB-S*WflS  bagttans  ligitc  NFa  By. 
1    AEting  •(  in  atcctricil    trieck  tB- 
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Analyzes  any  type  t)t  digital  iyutem 
Criecks  data  rates  in  excess  Of  S 
million  words  per  seoomj 

.on  snoot  m    CMOS   DTI    BK 
ScfwCJry  «nd  afOS  feamtaes 
Jhsplays  1 6  ioc*  states  up  to  Banjrtvw** 
Set  ones  am  Terns  displayed  on  your 
CRT.  octal  ot  riexarjeonui  format 
Tests  dj tuits  undei  adual  opetaturvg  corHtrTjgns 
Easy  to  assemble  —  comes  with  siep^by-sttpconstructron 
manuar  wti*qh  Includes  60  pages  on  logic:  anatyzar  rjpnrdtnn 

(Model  10OA  Manual  -  S4.95) 


*  Some  aopbcatnns  ire 

—  TimaVlulajuf  aj  rtacroprjoi 
msiructio!' 
conttrts  ol  ROUS 

—  Tracng  operatJon  of  cotdroi  logic 

—  Checking  counter  and  shrrt 
tegiMri  nperanofl 

—  Mflnilarifig  l/D  sequentHS 

—  Vet ifytng  proper  system  opetatirjtiB 
i : ■ . 1 1 1 1 ij  tasting 


PAflJ^TROMICS  TRIGGER  EXPANDER  ■  Model  10 

adds  I*  *»iion*J  Wi  Piondti  digital  cr«*y  net  omlftcjio-  of  inout  dH» 
wuri  lai  lnjo  w^il  —  Connaea  dtuct tti  Mteki  TOO*  V  ^ajyira  uN> 
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Model  10  Ki!  -  S229  CO 
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100  MHz  a-0igil  Counter 

•  10  HMO?  MKI  ton*     *finir|»Mftt«Clt.it 

•  9  LfDDnjttY  iotsm   1  Hi  w  22OT  ■ffli 

•  0ty«iH5firJ5*ift  llnnBM  tMrc*i    1?V    with   iutc 

•  hiij  *uiintiiiic  hgntn  Bdipair  iihj  ectaata' 
i  PurtafilB  —  UWtyWtfy         r?-10V  Iinwpi  nupi^1 

.aHSr.f       ""-1"  S134.95 
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ACCESSORIES  FOR  MAX  1  DO 
laaailt  C*»riw  Eiimnattf 
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M*  i  m  v  ac 
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CONTINENTAL  SPECIALTIES 

PR0T0  BOARD  6  a'htr  CS  Ftoio  Boaros 
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S1S.95 
hafiQ  X  4    wide) 


PB10Q  -45    i  6  S  19  95 

PB101  -56    -45  29  95 

PfltO?     r  i  a  5  39.95 

PB1Q3    9    1^6  59  95 

PB104    9  5    *B  ?9  95 

PB203  - S.7SI  6*  x2*      »  00 
P6?03A-9T5i6'7i2^l29.95 


LOGIC  MONITOR 

Tor  DTL.  HTL.  Ul  or  CMOS  Devices, 


$84.95 


PHCT0  CLIPS 
14  PIN  S4.50 


16  PtN 
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OtSrGN  MATES 
OMi  draft  Desianer 
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DM?  •  Function  Generator 
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*i  M  Minlnuirn  Ordir  —  US,  Fundi  Only 
CaJlftjnli  RsiirtiflH       Add  B%  Silti  Tn 


Sptc  Sh««<i     ?5f  —  Send  3Sv  Stamp  tor    !B7a  CililpQ 

Dfilir  rnlDfmili&n  AvuliMf 

T97B 
CATALOG 

NOW 
AVAILABLE 


1021 -A  HOWARD  AVE..  SAN  CARLOS.  CA   94070 
PHONE  ORDERS  WELCOME  -  (41PJ  592  8097 
Atfvaittaad  r*rtc*a  Ooqh  Ttiru  Mmrt-h 
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DIGITAL  STOPWATCH 


i  fthQW  6  Ui»l  LEU  DiatJMi 

i  I  nttl  1p  59  mimiks  hi  it  i#coreJs 

i  CrvfcLiI  ^oi^lr^U  Tiifw  Hjs.^ 

i  rhiw  5iop«tcr*i  «  On* 
1  nin  Sngta  Ewt  —  SfiH  1  Taper 
aaa'S  *2TS   ■  (P>    .lhaurai, 
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Kit—  $39  95 

Assembled  —    S49.B5 
Haa*t  Dwlr  Cant  Caicl5  95 

Stop  Waich  Chip  Only  ( 720£| 


3 %  DIGIT  DPM  KIT 


** 


»  New  Bipolar  Unil  *  Auto  PoJaniy 

m  Aoto  Zeroing  ■  Low  Power 

*  .5"  LED  *  Single  1C  Unit 

Model  KB500  DPM  Kit  S49.00 

Model  311D-5C-5V  Power  Kit        517.50 
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HEXADECIMAL 
ENCODER  19-KEY  PAD 
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•  Shit  Key 

•  2  Optmu!  h*irs 


S10.95  each 


New  63  KEY  KEYBOARD       $29.95 

IN  STOCK 


■  =  If :  pRSl  •-.      IMM  "•"■  'j 
mt  i»#c  a*  a  C  9   *.  i*>  aUd 

tar  a  i 


TaTS*r 
atiwv 


ii*  as 


JE803  PROBE 

■j*  *o*t  i  *  it*  «4kh  «  n>i  *r  m«*  a*t 

•ntfn.pfii.ir.if  .n  hiMiiw  WMifflifHJ  ugc  UmiiH". 
TTI     N'l     mi    CH05    II  iH*i>»»  the  30*r  H 

i|.n*lr  wwaWt  u'l  Dl  Ims  tiiLuif  jixIui 

iHfl.  dli^iiig  i  '.canr  ifl  rnA  mi*   II  nM  j  Maf4  I 
riddihH  lo  inflitile  jn^  nf  ir>p>  Piiiinwiiig  3!al«  n> 

EfhtMiynOflU   |Mi     '  Ptlti£l    P    tn* 

F«ai  cina*»ei  »Hjr  Jreq:  i 


S9-95  Per  Kit 
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4.55 
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1  ppf  rH/I 
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I375KT 
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15  Circuit 
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Phtttdiyp*  hmd  tOBtt'CQ'tifcrt'i^l  I,.  -n,  ■  *»lfi  .rcnoum    ictvnl  '-^  prntrclip.  or 
HT  1 91 9  lor  0B3"  [|i»   iM   wr m#lll»  1 1I  D5  BBtf  • 


HI  1)0)  IV  Jti    pAH  «1B*H 


.(•Jft-wrt- 


xiXSafcvw* 
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'lar*  Hymn  coruwi  iiy  I 

H*  3D38  ?cn  .nr.rlinfl    'JV3    p*n  m*  t» 

"HlmnH  I*  lor  tit  JKJt 
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I  N  TEGRATfcD  C I RCU I TS 


SS5  Timer  3  pm  mrm  DIP 
741  Compensated  OP -Amp  6  pi  n  DIP 
LM  IH89N  Rh  V»hm  ModuluUu 
CA313DBipcjli4r/M^FETOp  Amp 
CA314QMQSFETGp  Amp,  Bipolar  out 
LM3909  Lo  Valla**  Led  Pulsar 
LM39n  Temp  Control  CHIP 
$lg»etia  2504TA  1024  oif  S.8. 
MCM  657 TP  Character  Genef»I0* 
MCM&571  A?  Character  Generator 
I  Mt#MCO/-5r   Ui  ar  a-cter  QMMfofO 

1 50240  Tap  octave  generator  , .  . 

LH007D  1H  Precision  1.3%)  10V  Rnfetence  Amp 
!  LHO07D2H  Extra  Precise  1  05%)  10V  Reference  Amp 

LM399H  Temp  Stabilised  Zener 
|AF  100  1CJ  Actlyq-  Filter,  State  Variable 

LM2907N  T pmetex  F/V  Cuiwernrr 

;  LM1312N  Ultra  ionic  Transceiver 

j  LM  1 8 1  &  Adap  t» vt  Strife  Amp  for  T  *chorne  lei 

1L170  TO-97  Hall  effect  twitch  »VC  *"•** 
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514.88 
$14.95 
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7  50 
2.65 
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MCI 4409P  TeltohoDe  Rotary  fHiknr  1 093 

MCt4419PToucfri  Pad  Convertcf  Inr  144IH  4  25 

p4C1441  IP  Baud  Pitt  Gtwatfrf  n  98 

I#C14412VP  CMOS  Modem  Chip  16.95 

4AM57  T0&N  Mumbcr  CrynAff  Micro  13-95 

74CB15  7  Spyfiwn!  w  BCD  ConvwteT  2.99 

74C922   16  Kty  Keyboard  Encoder  6.35 

74C923  20  N*y  Keyboard  Encoder  6  45 

74C925  4  Decade  Counier  w.''l.in:h^  12,00 

74C926  A  Oocade  Cquruar  w/carry  12,00 

74C935 1   m  Diqit  DVM  CMOS  Clnp  16.93 

9601  ftetnggeroble  One  shot  ,.,,.,., 50 

MC4015P  HI  5pwdq^fod"P"!pwpgWerTTL„..^I.OO 

N*w  UHF  Pr»scarer  IC.    Notionals*  D5S62?  *i  a  Used 
rotfo,  dTvide  by  100  count«r  combining  ECL  &td  lo* 
power  Schottky .    Single  end  or  dafterential  mode  * 
Operates  from  DfC*  To  typically  I&0  MHz  {135  Gvor- 
anleed  minimum}  TTL  compofible,  single  iupplyp  pa$- 
IHve  or  negative  edge  rriggee .    tOOmV  to  I V  input, 

PSB62PN .,...,.:»#|4| 

Specs,...,....,.... ,»,.,. 40 


If  your  prefect  tima  end  Awtey 
b^ing  flown  o«q)r  by  ooof  owdt*yo"d 
itew  dbliwBry#  yau'M  Rnd  doing 
trwnaa  wiTh  fftl-Tf  K  a  breezi- 


ZIF14  #3  20 
ZIFI6     3*9 

l\F  IS     3.96 
i  Ldsf  r*o  digiH  of  part  n 


ZIF-22  4  50 
Z1F24  4B5 
ZiF-40    719 

oF  pins  per  lodkc 


Unique  Features  of  fhe  Weicon  Zero 
frtserf ion  Force  Dual-In-line  Sockets  . . . 

•  Capability  to  accept  devices  with 
Up  to  .070"  lead  Spread   variation 

•  Accept!  lead  lengths  ai  short  as  .075" 

•  Sturdy  tertninali  that  fit  025" 
diameter  printed  circuit  board  holes. 

ro* 


A 


I  I.I  11  ■  K 


insertion,  positive  wiping  crjntocts. 
*    "ZIF*  eliminatei  costly  dcimoge  ta 
rragjle  LSI  devices 

Why  dtrijjfgli'  lir  loaflrt  l>irj\  into  *n*-kiat.R  whua 
y.iLi  tun  do  it  the  mmy  way  .  ,  ,  Lhv  Welean  wn^ 
.  .  .  wi'Lh  a  ntw  ricaimi  concept  Unit  provida* 
"t»m  mwriJopi  furce^'  Jim]  r i'ivi*  wipint;. 


i ......  ^  j 


'6M4*  aeriae  of  «cteU.  w m  all  of  it*  i»ai- 
tiv*  futurrj  mm]  hijrher  r^fiaNtixv    i-  smdU  in 

H:rfc  denaity  putWitir  an  beediievei! 
bwmHiB  and  premiateL 

OfllATION:  I  m  |i  napped  to  up  posxtwe  atea 
(Fif .  2i.  Tbia  nana  eaalvta  imn  "'open"  pwr 
I  HP  -ftr-vicr  ran  ttten  be  drttpped  into  open 
m^iacts  lii  r'lij.  3  DIP  ui  poahad  rinwn*ani  and 
>'. id  acta  Iwjfln  to  tloiw.  When  tip  uf  devkt  letuJ 
i   i  :nl  dontaot  poiiil  i  Pip;,  li.  eunt«4ti doaa  and 

W  i| ri  Uuul  fw  ri'muinirij-:  fil:it;uirc 


<■ — T 

-TJl/LFUICTl 


^ 


F  i.iu.i  1 


S-100  &US  CONNEaORS  flMSAI  TYPE) 

2y50x.t25  a  .25  Rewt. 

Goid,  Satder  tail  for  JvWier  bwrdi  14.50,4/517. 00 
Ti^Ni  tlc=l,  {NASGLOJ  Solder  tail  53.75,4/SU.OO 

Gold,  wfire— wrap. ....*... » ,  S4,50r4/$|7»00 

Tin-Nid»lf  (NASGLOi  wirfl-*rop  53,75, 4/SI4.D0 

I.C  SOCKETS 


Lo  Profit*  Tin  Solder  Tail  Dip  Socket* 


3  pin 
M  i  •  i  ■  ■ 
16  pin 


10/&T.5Q 
10/S1.70 

1D"£1 ,90 


T0D/S1 4. 00 
100/516.00 

TOO/SI  B.0CI 


1000/S  120.00 

loao/s  140,00 

1000/$  130  00 


VOLTAGE  REGULATORS 


JBCJp  Oo-ae- 1 2- 1 5-24  T0220 

790SO50fl 12  1524  TO  220 

78L05A  12  15  4%  100  mA  TO-91  ftastic 

73H05KC  5V  5A  TO  3 

78H12KC   12V  5AT03 

73H15KC  15V  5ATO-3 

Lm317K    T.5AA^uir*WeT0  3 

Lm3>7T    1  SA  Adfis^bta  TO  220 

Lm  1 1 7MP  .  5 A  AitfU-thtithf  TO-202 

TL430C  Ad |U aia ble  2anw~Tfiink  AUottt  ft 

1  L497C  Switching  Huij.  Si  Inductor 

RCA  CA  30BS  100  m A  Adjustabte 


55i 
95t 


S-14  50 

5/S4  50 

50c 

9  15 

9  15 

9T5 

4.99 

399 

13.95 

1  5D 

9,50 

60 


Adjuftoiile  3A  Regulate  LM350  if  on  ad]uitobb  3- 
termtnol  regulator  capable  ol  supplying  in  EXCESS  of 
3  Amp*  over  a  1.2V  to  33V  range.    Sfandard  TO-3 
pockoge  for  ecay  mourrting.    full  protection  froei  ffief- 
mat,  current  and  safe  area  overload,    Cbn^letely 
floating  ond  con  be  used  to  regulate  ot  any  voltage 
level  as  long  os  Input -ourput  difference  h  ieis  than 
35 Volts.    0.1%regyrotion! 
LM350K 510,95 

JpO  «Mlll #li«illtllM4t <u,,t.,M  30 

DIODES  AMD  BRIDGES 


IM003  200  V    1  amp 

12S100 

IN4004  400  V  1  amp 

10$  1.00 

IN4 146  Hi  Speed  Signal                           15S1  00 

100/S500 

O600  1 15  V.  100  mA  Hi  Speed  Stgnaf 

20. 51  00 

02131   200  V.  25A  Stud 

B5c 

0JT35  ^00  V  25 A  Stud 

1.00 

D2I33  600  V.  25ASiud 

l  55 

D3289R  2Q0  V.  160A  Stud  Anode 

5.05 

D 3909  4   50  V,  4 5A  Fan  Recovery 

2.00 

IN4732A47A  1W  31  Zmvt 

4/S1.00 

13  Assorted  Brand  N*vr  Zener  Diodes 

1.00 

50V  3  arnp  Epoity  6r<dge 

79< 

200V  30  amp  iridga 

2D0 

600V  4  amp  Epoxy  Bridge 

t.4g 

fiOOV  3  amp  Smd  findej 

5K2  200V,  1 ,5A    Gold  Leeds 

39 
15/51,00 

D1AO030  30V  DIAC 

10  SI  00 

MISCELLANEOUS 

RG  174  Mintiturt  SO  fl  coax 

50*4  25 

WSU  30  Wire  Wrap/unwrap  tool 

595 

WSU  30M  Modified  Wrap/unwrap  [ooi 

6.95 

BW  630  flattery  Operand  Wrap  Tool 

34,95 

-Prop  Wire  with  any  Wrap  Tool  — 

Miniature  Square  05/100V  Monolithic  Cap 

10/2.00 

2N4036  90V,  IA  PNP  STlccort  TQ-5 

.50 

2N6I0I     80V,  IDA  NFtJ  HI  GAIN  TO-22Q 

.50 

SX70O5  250V,  *A  NPN  Silicon  TO-5  W/Monge      .60 

6,3  VCT,  TJ2A  TrantlotmeT  F41X 

2.49 

12V    IA  Tf aruformer  wttfi  6'  Po*W  Cord 

2B3 

Fair  child  Linear  Darti  &ookt    Huge  volume  has  \7  chap- 
ters of  datn^  applicarioni  and  deFinifcions.    Probably 
the  biggest  volume  of  ih  type  today , . , . . . .  ..S4-50ppd 

ralrchird  Bipolar  Memory  Data  tbok.  ROMS,  PROMS 
and  HAMS  or*  covered  in  this  work  with  full  engineer- 
ing data,    Prise  Includes  shipping  !...,....,,,  S3. 75 

Raytheon  Lmeor  Dote  ooolc.    Coven  nvsry  of  the  fa- 
miliar  as  well  as  thot*  For  which  Raytheon  h  rhe 
Inpvator.    Contains  valuable  appticotiom  dofo  ai«l(. 
as  camp) e te  speciti cottons .«*.,..«* _,..S2, 95spd 

Koylheon  Micro  Computer  Comoonenh  Book,  Covert 
Rayfheons1  oFForings  fn  the  field  from  rhe  micro-pater 
ta  rnernof  ios  and  adopters. .,,.,. . , $2*°5ppd 


w 


t&i-tek.  mc 


•  *<M*.  tm  M>W1  taMnn  inr  U«l  Hnpet^t  w+mm  pom.i* 

*  COO    >H>N'l»i»llLCD 

'    tCO  n  m*m  imii 


•        '<    m*    kho,jl.    CM    rt"\pOf «'1l    pqjl    p4    HOCK 


tr*1  t 


1fio2l 
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ALDELCO  ELECTRONIC  CENTER 


TRANSFORMERS 

110/18  VAC  1  Amp.,,, 

110/12  VAC  300  m  A 

110/20-40  VAC  2  Amps 

110/5  VAC  6  Amps 

SPECIAL  110/12  VAC  plug  In 
500  m  A . . . 


.$1.50 
.,1.25 
..2.50 
. .  4.05 

,.1.50 

For  each  1  5  Xmfrs  add  Si  00  shipping 


-    .    -    «   *    r 


m    <r    *  * 


POWER  SUPPLY  "KITS  OF  PARTS" 

Mod©!  PS  1  5  Volt  6  Amps $17,95 

Model  PS 2  +  15 Volt  &  -  15  Volt$16.95 
Includes  Schematic 


CAPACITOR  ASSORTMENT 

5pf  to  .1  Discs  SO  for  $1.49 

.047  400  Volt  Ceramic  Radial $10 

50  MFD  @  1 50  VDC , .  ♦ 3  for  $1 .00 

3  MFD  ®  n  VDC  .......  15  for  51.00 

.01  30Voft  Disc, 25  for  51.00 


PUSH  BUTTON  SWITCHES 

S.P,  rWO 3  for  $1.00 

S,P>  N/O  &  WC.  .  -  a  ............  .$.65 

MOLEX  PINS 60  for  $1,00 


SPEAKERS 

2'  '  B  Ohm  Round, 
2  tt  '  *  &  Ohm  Round. 
2  Vi  "  8 Ohm  Round. 
2  Vi  '  lOOOhm Round. 


$  .65 

. .  ■  **? 
1.00 

■  •   *■   ■   *   I  ■■  t-sl 


■   -■»*« 


add  10  cents  per  speaker  shipping 


THE  FUTURE  NOW! 

FM2015R 


HBKPK 


1M|      1*ft*  WV 


All  Solid  Slit*  CMOS  PLL  diflil  ■rnlh«ir**tf .  f*o  CrrtU't  tP  Buy'  BKHj  aiirpi  - 
144     149  MHr-LEQ  d>g<l»l  rMJOul  PLUS  MAftS  CAP  - 

•  H  MHz  BindCo^ngi  -  lOOQChiuntliJinitaadol  lhauiual  ZMMi  to4MHi-4t>fl 
fa  BOO  Ch«nn«(ij  •  4  CHANNEL  HAM  IC  MEMORY  WITH  SCANNING  • 
WULTiPLfi  FREQUENCY  OFFSETS*  ELECTRONIC  AUTQ  rUNING  TRANSMIT 
AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  *  ATT  • 
DISCRIMINATOR  METER  1  6  W*  n  ■  Output  -  UruqualwJ  Rkww  S*r,«1iv*Y  *rtd 
S**»etnrt>  IB     POLE     FILTEfl.     MONOLITHIC     CRYSTAL    FILTER     AND 

ALTTOMATICTUNEP  RECEIVER  FHONTENO,  COMPARE!  PSufMrti 

Nww  at  AMY  PfttCf 


INTRODUCTORY 
PRICE 


399 


00 


* .  *f 


i 


100'  Spool  Green  -30  wire 

Wrap  Wire S275 

OK  Wire  Hand  Tool 

WSU30 .. 5.95 

WSU30M  (modified  wrap)  .  6.95 
Banery  operated  wire  wrap  tool 
BW630  Wraps  -30  wire  34,95 
Uses  2  C  BatL  not  inc. 
2  General  Electric  C  Batteries 
and  plug-in  charger  1 1.95 

•  RECTIFIERS 

2  amp  50  volt  20  for  $1.00 
2  amp  1000  volt  10  for  $1  00 
2  amp  1500  volt  .5  for  1.00 
10  amp  stud  50  volt  .  .  1.50 
10  amp  stud  600  volt  .4.50 
40  amp  stud  50  volt  .  .  1 .20 
40  amp  stud  750  volt  ,  2.05 
100  amp.  stud  200  v.  8.50 
BRIDGES 
2  amp  T05  50  volt 35 

2  amp  T05  200  volt  ...  .50 
2ampT05  600  volt  .  .  1.25 

3  amp.  50  volt 50 

3  amp.  400  volt T .  1 0 

25  amp.  200  volt 1.50 

25  amp.  600  volt   ....  5.50 
25  amp.  1000  volt    ...  8.50 

ACCUKEYER  KIT 


LOGIC  PROBE  KIT 

Aldelco  is  now  the  sole 
distributor  of  the 
DIGAPEAKE-A  look 
probe  kit.  Now  you  can 
buy  direct  and  save.  Probe 
measures  logic  1,  logic  0, 
and  pulsing  circuits  con- 
ditions  formerly  sold  for 
£14.95. 

SPECIAL  $11.95 


RF  DEVICES 


iFETS 

40673  ._. 

1  55 

MPF102... 

.55 

2N3819  ,  .. 

m     r-    w 

.35 

2N5457  ... 

50 

2N5458  .  . . 

•- 

.SO 

2N5459  .  . . 

*      fc       +      ri        1       m 

.55 

2N5485  .  ,  ■ 

■     ■     *     i     r     9 

.50 

1  DARLINGTON 

MPSA  13  .. 

<■++*■* 

.BO 

MPSA  14  .. 

w      *        b       ■         ■       ■ 

.40 

2N 5306  . .  - 

■      m        m       m         r        1 

,50 

ft     SCR 

C  106A  ... 

+      -       ■       «        ■       ■» 

.55 

C  1 06B    . . . 

...... 

65 

C122B   ..... 

**•••• 

.85 

CLOCK  CHIPS 

3j  l«S     ..**.... 

..3,49 

3 J  (t    »*••■*•'« 

. .  3.49 

3  95 

5375 

3  95 

CT7001  ....... 

..6.95 

2M»76 
2  N  33  7  5 
2N35&3 
2N3KS 
2W392S 
2*4427 
2*5589 
2N5580 
2*5591 
2N5913 

2Neoeo 

2Nftm 

I H  508< 

2NB094 

2N608S 

ZNGOBb 

2N6097 

GE28 

GE*€ 

GEZ1& 

GE216 

GE226 


T  EfW 

3.0W 
23* 

tm 

im 
\m 

IAN 

10W 

1  75W 
4.QW 

1SW 
25W 
■JOW 


4  0W 

15W 

SOW 

40W 

12W 

CJ3W 

55W 

15W 

1UW 


200  MHj 
400  MHi 
175  UNi 
*00  WMj 
17SMH1 
175  HHi 
t75MHx 
175  MHj 
175  HHj 
175  MHj 
175  MH/ 
I/'.  MM: 
l/&MHi 
175  MHi 
175  MHj 
175  WH." 
ITS  MHz 
175  MHr 

muHi 

50  MHz 
Z7*Hj 
50MHf 
50  MHz 
50MHf 


T060 

TOGO 

T03S 

T039 

TOffi 

T03S 

MT71 

MT72 

MT72 

TD33 

MT72 

MT72 

HT72 

MT72 

MT72 

XI06PNP 

XlOtiPNP 

X106PWP 
X10SPNP 

XS1 

T05 

TO220 

TO220 

XBl 


St  2.34 

5  60 
1.40 
1J» 

6  30 
1JS 
47$ 
?J0 

lOiS 

1,70 

&.40 

8.45 

10J9& 

12J0 

1G30 

G6D 

850 

103* 

20  J» 

215 

6  42 

4  65 

8J97 

2J0O 


DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


Features: 


N  5i  3i         ?3  si  3) 


12  or  24  Hour  Operation  on  either  clock 
Each  Clock  separately  controlled 
Freeze  feature  for  time  set 
Easy  assembly  for  clock  and  cabinet 

MODEL  ALD  5-W      ONLY  $49.95 

Sams  kit  as  above  in  unassembled  Black 
Plastic  cabinet  with  Rad  Fitter. 


ZENERS 

TN745T0  IN-/b»J 

1  1  I  w. 

ps    25 

Ihie  /?Q  tu  IM47&4 

1  will 

28 

1N53331M  >N537fl 

5  wait 

2  tO 

1N2970io1N30O5 

10  tftjtt 

240 

1M3305IQ  113340 

W**i' 

4  75 

Model  ALD  5-P 
Only  $44.95 


aSM 


ia:si:3i  93:51  :^^ 


7N30S5 

7H3904di2Ii2MB 
2H5496  or  7^6108 
741m  ?M14Pia0IP 

m9UlN4]4fl  15 

1N34  1N60  1N64  10 

CA  W6  0-r  Amp 
LM3U9K  Vull  Reg 
7NMQI  |ntt7N4asai 

ZK2M 

2N&I02 

LM709  a*  74i  W«r  DIP  Oo  Amp 


foi 
tor 


S9 
25 
70 

25 

49 

99 
99 
1  50 
1  10 

m 

89 
45 
30 


NEW! 


Tunable    420    MHz 
Fast  Scan  TV 

Converter 


•if* 


TURNABLE  HAM  TV  CONVERTER 


ALDELCO    KITS 


Board  Measures  2-5/8"  x  4-3/8" 


ACCUKEYER  KIT  Sim* 
ilar  to  the  famous  ARRL 
Handbook  ve  rsi  o  n#  Kit 
rncludes  PC  board,  IC 
lockets.  ICs.  speaker 
switch  and  all  parts  and 
instructions. 

ONLY  SI9.95 

ACCUKEYER 
MEMORY  KIT 

Adaptable  to  many  keyers. 
Can  store  2  canned 
messages  ol  30  characters 
each.  PC  board  ID  sockets, 
ICs  instructions  and  all 
parts,  $19.95 


•  NEW  IMPROVED 
ALARM  CLOCK  KIT 

Digital  alarm  clock  •  Six  big  .5  display  LEDs 

•  New  on  board  AC  Transformer  e>  12  Hour 
format  with  24  hour  Alarm  •  Snooze 
Feature  •  Elapsed  time  indicator. 

A  natural  for  cars,  campers  and  mobile 
homes.  Use  on  12  volt  dc  with  optional 
crystal  time  base  {not  including  cabinet) 

$1996 

•  CRYSTAL  TIME  BASE  KIT  $4.95 

•  Cabinets  In  simulated  walnut  grain  or 
black  leather .$4.95 

•  Plastic  Cabinets  —  blue,  black,  white 
or  smoke $3.95 

•  RED  CLOCK  FILTERS $.60 

•  12  or  24  hour  DIGITAL  CLOCK  KIT  uses 

.5  display  LED.  5314  clock  chip  fits  our 
standard  cabinet.  Freeze  feature. $18.95 


Receive  Fast  Scan  Amateur  TV  in  the  420  to  450  MHz  Band 
wltn  any  TV  set,  Low  noise,  high  gain  rf  Amp  with  Varactor 
tuned  input  and  outputs.  Built  in  AC  supply.  Comes  In  two  tone 
walnut  &  beige  cabinet  measuring  1  7/8"  h  4  V4"  x  41/8". 
Factory  wired  with  2  year  guarantee,  .,...*..**..+  $49-95 
Kit  (critical  circuits  prewired) ,.,.,,...,,..-  $39.99 

ALDELCO  DOES  IT  AGAIN— ANOTHER  UNBELIEV* 
ABLE  VALUE— OUR  BATTERY  OPERATED  FRE- 
QUENCY COUNTER  &  DIGITAL  CLOCK  NOW  AVAIL- 
ABLE— ASSEMBLED   AND    TESTED    AT    THE    KIT 

PRICE     i  m    ONLY!  $99.95 


i  1  M  D  5  0 


*nttm*C>    ccwTfir 


use 


COMPARE  OUR  FEATURES— COMPARE  THEIR  FEATURES 
THEN— COMPARE  OUR  PRICE  AGAINST  THEIRS 


m  *  Portable  use  when  8 
AA  Batteries  are  installed 

•  Comes  in  attractive 
Black  &  White  metal 
Cabinet 

eLeds  turn  off  to  con- 
serve battery  power 

eFreq.  Range  100  Hz  to 
40  MHz  Typical 


e  Mobile  use  12  Volt  DC 
input  makes  ideal 
mobile  set  up 

e  ,QQ005%  accuracy  and 
rock  stable 

•  Swltchable  from 
courier  to  clock  without 
losing  time 


•  110  volt  Power  Sup- 
ply'Banery  Charger  op- 
tion—perfect for  use  in 
Ham  Snack 

•  Clock  can  be  either  4 
or  6  digit,  12  or  24  hour 

•  Clock  keeps  lime  even 
in  of  I  position 

•  Six  big  04  Display 
led  s 


ADJUSTABLE  POWEfl  SUPPLY  KITS 

5  to  15  Volts  500  mA 

12  to  20  Volts  500  mA 


-    .  _  _ 


.$8.95 
.$6-95 


8  Gould  or  GE  sue  AA  NiCad  Batteries »,..,._..,.. 
110  Von  AC  Plug  In  Power  Supply  &  Battery  Charger . . 
Coming  Soon  SOD  MHz  Preseaief 


...$17.50 

4,1*3 


ALDELCO 


2281A  BABYLON  TURNPIKE,  MERRICK  NY  11566 

5163784555 


Add  5%  Shipping.  Add  $1 
U.S.  Funds 


00  far  orders  under  $10.00.  Out  of  U*S.A**  Mexico  or  Canada  add  15%  shipping  and  certified  check  or  money  order  in 

*2  209 


S.D,  SALES  CO. 


AN  EMPIRE  IND   CO 


P.O.   BOX  288 10 A 


DALLAS,  TEXAS   75220 


S2 


S.D,  SALES  NEW 
EXPANDABLE  EPROM  BOARD 

16K  or  32K  EPROM  $49.95  w/out  EPROM 

Allows  you  to  use  either  2708's  for  16K  of 
Eprom  or  271 6's  for  32K  of  Eprom. 

KIT  FEATURES: 

1.  All  address  lines  &  data  lines  buffered. 

2.  Quality  plated  through  P.C.  Board,  in- 
cluding solder  mask  and  silk  screen. 

3.  Selectable  wait  states. 

4.  On  board  regulation  provided. 

5.  All  sockets  provided  wfboard. 

WE  CAN  SUPPLY  450ns  2708s  AT  $1 1 .95 
WHEN  PURCHASED  WITH  BOARD. 


32K  FOR   $475    EXPANDORAM    KIT     24K  F0R  $367.00 


MEWOflV  CAPACITY 

MEMOflt  ADQft£$£4NG 

MEMORY  WRITE 

PftOTECTlOW 

SK   16K.  2*K  3?K  ultra  Mo#- 

t«k  MK4M4  wilfi  BK  bound- 

arm  and  protection    Utilise* 

OtPswiicAea  PC  board  comae 

wilt)  socket*  for  UK  oprii<on 

Orders  now  being   acceoiec' 

Alio*  6  so fl  whM  w?  dttiw y 


Bu>  an  5*00  conrpiHW*  B*  Rem  Board  and  upgrade  ih*  wn  boar  a  Ta  i  mtaimum  of 
32K  tn  step*  of  BK  el  ?our  option  b?  merely  purchasing  more  rim  chip*  from  3D 
SaJ«!  Al  I  guaranteed  or  tee  —  Look  at  she  Features  *e  have  built  into  the  board 


16K  FOR   $259.00 


INTERFACE  CAPABILITY 

Contra   ana  mo  joanee  mv 
puts     uii'ira     **■     powar 

SctvoilKy  OeviC** 

POWER  REQUIREMENTS 
*8vDCa00MA  DC 
*  tavDCaOOMAOC 
-T&VDCXMADC 
on  board  regulation  n  provid- 
ed On  board:  un^bitVelr can 
is  prowi^ad  with  no  wait  states 
or  eye**  atatfmg  required 
MEMORf  ACCESS  TIME 
IS  375*3 
Memory  Cyt'*  Time  ■•  500ni 


8K  FOR  $151.00 


Z-80  CPU  BOARD  KIT  —  $139 

CHECK  THE  ADVANCED  FEATURES  OF  GUP.  Z-80 
CPU  BOARD    Etpanoed  set   ot   158  iiwrudionj    60BOA 

soil  war b  capability  operation  from  a  single  5VDC  power 
supply,  always  stops  0"  an  Mt  siafe,  true  sync  general ed 
on  card  (a  reaJ  plus  feature1*,  dynamic  relreaJi  and  MMI 
available,  ait  her  2  MHZ  or  4  MHZ  operation,  Quality  double 
sided  plated  through  PC  board  parts  ptus  sachets  priced 
lor  ali  iC  *  'Add  116  tab*  io<  Z— BOA  chip  which  allows 
JMMZ  ope*  *t  ion  2— 30  chip  with  Manuel— , 


Nil   *| 


I  *JU 


•  I  > 


NEW  FROM  S.D. 

"VERSAFLOPPY"™   KIT 

THE  VERSATILE  FLOPPY  DISK  CONTROLLER 

ONLY  $149.00 

Future*.    IBM   3740  Soft   5*efi»r*d  CemtMllbh*    S-100  BNS  Com 
pitid*    for    2-M    Qt    BOeO.     Cenlroli     up    to    i     Driv»s    Umfjlfj     or 
doub'<  ud»di    OJF*Ctly  rnFiirpU  th»  Inlawing  dnvft 
1.   5nua*n    5A4O0/-44C    Um,    FICSm 

J.  Shu*«n  SAadO/IJO  iiandatd  rVpw- 
S-  PEBSC1    70  end  JI7. 

4.  UFf   700/710. 

5.  CDC   **M  ,9406 

14  Pin  C*nn#c1or  la*  U.rij  floppy  10  ftn  CennKte*  fa*  Sif.rntt.rt 
Floppy  Optr^ti  wi*h  rnsd.trirJ  CF/i*  epmririf  t^itin-  iM 
C  Bin:  Come 

Th*  *m  "Von«noppy~  frum  1 0.  flwupi Hw  eroaucu  penmen 
iam'4iaHin  ta*w«i  «o*  m#*r  or  ifi#  t.t.Ubt*  Hopoi  Dm*  Otwcm, 
Both  lim,  o«d  FuU  Bin  ftf  1*t  h#«*l  of  "VarnftappV  n  the 
i?<7-r-:,  Wfntvn1  Of,'.  rDL7nB-l  5.^  »  If*  ',  bawbaBWi 
Oip.  Tm*  oiton  i  frnf  fH.ifr.u-TT  *<i  Cootrci  SfHftmp.  I  nln^n 
lor  Comral  54ft-i*«  ■/*  nciu«#tf  .*i  !**•  prm, 

FD  1771B  1    CHIP  ALONE     $39,95 


4K  LOW  POWER  RAM  KIT 


Fully  Queered  —  on  board  regulated  — 
reduced  power  cons umpl ion  unhang 
IDA  powo'  J1L02  -  t  SOOns  RAMS  - 
SocKeia  provided  'or  all1  IC  s  Quality 
plated  Ihrough  PC  board  ^AddUD  lor 
250ni  RAM  ooeration 


The  Whole  Works  -  $79.95 


Low  Cost  Cassette 
Interface  Kit 


Xiwm    1»  Be 

a*»  it  +t* 


m  i/D 


■  t 

mmmtrm  4i(j  w  Mcrborr 

uo  -w.titw  Maw  I  mw 


I4»,  ireo  Mi 


J.  y  j^|. 
Tl'      Hi. 


$19.95 


6  DIGIT  ALARM  CLOCK  KIT 

Features  Litronix  dual  1 1 2 ' "  displays.  Mostek 
50250  super  clock  chip,   Sfngle   IC    segment 
driver.  SCR  dtg*t  drivers    Ki!  includes  all  ne- 
cessary   parts   {except   case)     Xfmr   opt  tonal 
Eliminate  the  hasste  c  l  o  qc 

AC  XFMR  -  tl.50  Case  13.50  *  la£.!#D 


8K  LOW  POWER  RAM  -  $159.95 


Fully  assembled  and  featad 
Not  a  kit  Jmiai  —  Aita*r  — 
S-tOO  Buss  comoaiipje.  ubbb 
km  power  static  ?iLG2-SeOni 
t  CHu^erea  on  board  'eguia*- 
ad.  qualtiy  puled  through  PC 
txwd.  including  aaklflr  meali  ft 
pos  dip  Switches  'or  addraav 
seied 


DIGITAL  LED  READOUT 
THERMOMETER  —  $29.95 


features    Lrtronn  dual  U2     rftHMavi 
LH«  Sti-coaii  LD>3i  i.ngie  chip  CMOS 
AD  converre*    Kit  includes  all  neces- 
sary  parts  it*tepi  case;  AC  ime  cord 
anij  pc^er  »uppir  included    0-149*  F 


Bowmar  4  Digit  LED  Readout  Array 
Full  V2"  Litronix  Jumbo  Dual 
Digit  LED  Displays 

4  JUM80  50'   DIGITS  ON  ONE  STICK' 
WITH  COLONS  &  AMyPM  INDICATOR 

>»>-  J  J  .  3  J  1 


DL72*?-C.C 

DL7213C  A 

99C 


RAMS 


DL  726  -  C  C 

DL727-C  A 

$1  29 


MUSICAL  HORN 

One  tune  supplied  *i|h  each  kit  Additional  tune*  —  S6  95 
each  Special  tunes  avUJ able  Standard  Tunes  no*  avail afiie-  — 
Dute  —  Eyes  oT  Teias  —  On  Wisconsin  —  Vankee  Dcodle 
Dandy  —  Noire  Damt  —  Pifih  Panther  —  Aggie  War  Song  — 
Anchors  Away  —  Never  on  Sunday  —  YeMow  Rose  of  Texas  — 
Deep  in  the  Hear  I  of  Ten  as  —  Boomer  Sooner  —  Bridge  over 
River  Kwai 


CAR  &  BOAT  KIT 
S34  95 


HOME  KIT 
1M90 


Spectai  Design 
Case  S3  50 


Jumbo  LED  Car  Clock  Kit 

FEATURES 

A    Bowmar  Jgm t»   5  inch  LFO  array 

3    MOSTEK  -  5Q25C  -  Super  doth  crtip 

C    On  board  precision  cryslal  lime  base 

D    1!  Of  24  hour  Peal  Time  tarmaj 

E    Perfect  lor  targ„  boats,  vans,  etc 

F     PC  board  and  all  parts  (loss  case)  <nc. 

Alarm  option  —  Si  50 

AC  XFMR  -  SI  50 


$16.95 


J1LW    «CNS 
2tL02    ftONS 

HptX  -25* 
H0O-  IK 
MKittS    DM 
US2O0    7« 


8 


if  ic  ir  *super  floppy  special*  +  it  if 

S.    D.    SALES.'    VERSAFLOPPY    S-100    CONTROLLER    BOARD    PLUS 
SHUGART  SA  400  FLOPPV  DISK  DRIVE  INCLUDING  CABLE  FOR  ONLY 

$479.00 


MICROPROCESSOR 
CHIPS 


CPU's 


* -aOim^LOiH 

2-  (K*  *neiorJei  frarij 

totdACPuSeiT 

0ooec«viB>T 


MICRO-DIP      S1.95 

New  —  Ser*es2300 

The  Wor  Id  i  Smai*  ted 

Coded  BCD  Duai-ln-L*ne 

Swuth1  PC  Mount 

2300  U2G  BCD  1-2-4-fl 
23QQ  12G  BCD  t-J-+^ 
Cornohmant 


*  *  JOY  STICKS  *  * 

FOUR  100K-OHMS 

POTS  * 

Ideal  for 
electronic  <J    £"> 


games 


$3.95 


Z-80 

Programming  Manual 

list  DEPTH  DETAIL  OF 

THE  Z-80  CPU 

MICROCOMPUTER 

S.  D,  SALES  SPECIAL 

$9.95 


PROMS 


.00 


1702*  ■  IK 

■  1  5ui 

3.95 

or  10/35. 

27&a  -  8K 

450rrj 

14.95 

5204  ■  4K 

7.35 

82S129  — 

IK 

2.50 

270SU  BK  i 

lunatics. 

SSOns 

9  95 

* 

Thermistors    1.5K   ohm  5/$l 

Tantalum  Caps  1  mfd*  20VOC 

P.C.    Leads  .    15/f  1,00 

Ffal  Pack  IC  Assort 20/U.OG 

Electrical  Cotl 

13T  Type  C  ■  10T  Type  C  12/$  1,00 


8/$l 


COUNTER  CHIPS 


MKS039T  e  Digit  elapsed  timer      B  95 
MJS50350   Alarm   clack  4  99 

MKri[)H«0   Mtrm    chip    .  2.95 

MK5Q395  G  digit  up/dn.  count.    1295  J 
MKS002  4  digit  countsr  8  95 

MKS021  Cal.  chip  %q     root   Z.50 


2  Transistor  Audio 
Trimmer  Pots 

XOK,  20K,  2SK.   Mint   . 
Disc  Caps  For  Bypass 
.01  mfg  -  100  WUDC 

PC   Loads      

New  Cambion  Jacks 
Part  #450-4352 
tP"        Gold    Ptated 

CHOOSE  SL  FREE  MERCHANDISE  FROM 


10/11.00 


40/11.00 


'Silicon  Recti fter  Special  1N4007, 


1    amp     1000    PN. 
Photocell  Assortment 
Plastic   Readout  Filters 

Amber 

Disc  Cap  Assortment   .    ,  . 

P.C,  Lead  Diodes 

1N414S    IN   914    

1N4002-1A-100  PN 
MICA  Trimmer 

PC402  Miniature 

1,5-20  P.C.  P.C-  Mount 
Resistor  Special    22  ohm 

Carbon    Comp,       

-Resistor  Assortment    1/4 
U.Q0*l|*H         10%   PC  leads 

ASTERISK  ITEMS  ON  EACH 

■^■^■^■^■^■^■^i^BaBaBaBaBaBaBaBaBaBaBBM^M 


10/fLOQ 
12 /I  LOO 

.  .6/11.00 
60/11.00 

100/12.00 
.40/11.00 


4/11.00 

.  .25/11.00 
W  5%  & 
2OO/$1.50' 
ORDER 


8212  -  1/0    pert 

3  50 

3214  _  P.  LC. 

1295 

8216^-Non  Invert  Bus 

«  95 

8224  —  Clock  On. 

4  95 

822S  —  Invert  Bus 

3.95 

PiO  for  Z— 80 

14.95 

CTC  ter  Z — 30 

14  95 

S22B    Sys     Control ler 

6.20 

8251  Prog,  comm    intariict 

10  95 

8255  prog,  prep    interface 

13M 

B82Q  Dual  Line  Recr 

1.75 

8830  Otial  Lina  Dr. 

.  .1.75 

2513  Char    Gee, 

7  5fl 

883 S  Quad  But.  Rttvr 

2  00 

741S138H  —  1  it  deodar 

99 

8T97  Hei  Tri-Statt  B«fHf 

1.25 

14 SB/ 1489    RS732 

L50 

TR  1KJ2B  Uart 

395 

TR   1863   Uirt 

8.50 

FD  1771B-] 

39  95 

CMOS 

4001           13 

4029 

99 

4002           19 

4042 

69 

4011           19 

4047 

i  N 

4Q13           32 

4049 

35 

4016           32 

4069 

23 

4017           95 

4071 

19 

4020           97 

4076 

97 

4022          97 

14528 

1.10 

4024           75 

14526 

85 

40Z7           39 

14529 

85 

CALL  IN  YOUR  BAN KAMERi CARD 
(VISA!  OR  MASTER  CHARGE  OR- 
DER  IN  ON  OUR  CONTINENTAL 
TOLL    FREE    WATTS    LINE: 

J— 800— 527-3460 


Ttia&  Resi dents  Call  Collect: 

214/271-0022 

DfALEfl  INQUIRIES  INVTTEDI 


-..rp-,   t*#»pt 


NO  COD*.  TEXAS  RESIDENTS  ADD 
S\  SALES  TAX   ADO  5%  OF  ORDER 
FOR  POSTAGE  h   HANDLING      OR 
DEWS  UNDER  $10   ADD  7Sc  HAND 
LING-FOREIGN     ORDERS     -    U.    S 
FUNDS  ONLY* 
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DSI 


DSI  INSTRUMENTS  INC. 


Be  the  one  who's  on  FREQUENCY!! 

With  your  DSI  Counter,  .  .save  the  shop  cost  of  tweaking  xtals.  .  . 
know  your  frequency. .  .from  160  meters  through  450  MHz.  Now  DSI 
offers  the  most  counter  for  your  dollar.  Latest  state-of-the-art 
technology. .  .DSI  advanced  LSI  design  far  exceeds  outdated  TTL. 
Go  with  the  leader  .  .  .buy  a  DSI  FREQUENCY  counter  and  SAVE 
TIME&MONEYH 


NOT  A  KIT 


pSf  •■***J*™** 


to^' 


MM  d.3  SOU 


MODEL  3500  $139.95 


MODEL  3600A  $189.95 

Includes  oven  timebase 


500  MHZ  Frequency  Counter       600  MHz  Frequency  Counter 


•  Includes  500  f/Hz  Prescaler  —  Not  an  addon 

•  7  Large  bright  —  V3  inch  LED  Readouts 

•  Temperature  compensated  crystal  timebase 

•  Accuracy  1  PPM  Typ 

•  Sensitivity  50  MvRms  150  &  250  MHz  150  MvRms  450  MHz 

•  Gate  time  light 

•  No  direct  RF  connection  Required 

•  AC  or  DC  operation 

•  50  Hz  to  500  MHz  typ 

•  Comprehensive  owners  manual  with  complete  accurate  schematics 

•  Factory  assembled  &  tested 


Includes  oven  compensated  crystal  timebase 

Includes  built-in  600MHz  PrescalerNot  and  addon 

0  Large  bright  —  Vt  inch  LED  Readouts 

Two  timebases  0.1  sec  &  1,  sec 

Resolution  1  Hz  Direct  10  Hz  Prescaled 

Sensitivity  20  MvRms  &  150  &  220  MHz  100  MvRms  450  MHz 

Accuracy  ,5  PPM  over  temperature 

Oven  light  &  Gate  time  light 

Automatic  Decimal  point  placement 

NO  DIRECT  RF  CONNECTION  Required. 

Comprehensive  owners  manual  with  complete  accurate  schematics 

AC  or  DC  operation 

50  Hz  to  600  MHz  Typ. 

Factory  assembled  4  tested 


Use  It  In  the  car  or  on  the  bench.  ,  .take  it  to  the  repeater  site,  .  , high-Impact  case.  .  light 
weight— but  rugged. .  .Designed  with  the  latest  readily  available  LSI,  CMOS,  Schottky,  Mecl- 
integrated  circuits. 

NEW  PRODUCTS 

•  250  MHz  7  Digit  Battery  operated  hand  held  counter  $109.95  available  mia  January. 

•  3V?    Digit   Bench   Degital   Multi-meter  AC  or  Battery  operated  $99.95  available  mid-February. 

Visit  us  at  ORLANDO.  FLA,  ARC  ARRL  Convention  Feb.  f  7,  18,  19 

Booths  37,  39t40  (Sheraton  Towers) 

Strongest  Warranty  in  the  Counter  Field.  ONE  Year  Parts  and  Labor  we  pay  the  return  shipping 
plus.   Jf  not  satisfied,  return  in  ten  days  for  fuM  refund. . ,  Dennis  Romack, ,  .WA60YI. 

VP'Marketing,  DSI 


D25 


TO  ORDER  CALL  COLLECT  (714)  5658402 


Name. 


.Cat! 


AO<Ke*s 
Cily 


State 


-Zip 


P^one:. 
Order 


C*  MM  card  f 


Pbia&ft  s#rtd  more  iftJormaiion  on  your  full  line  ot  tnsirgrrwnts  and  Accessories 
MulftfCAtf&B  VISA  HE 

Card  expiration  date   Sagnaiurft  ,^^_^^_ 


DSI  INSTRUMENTS  INC. 

Div.  Diversified  Security  Ind,  Inc. 

We  pay  shipping  charges  anywhere  in 
the  U.S.A.  UPS  Brown  or  P.P.  —  CA 
Residents  please  add  6%  state  sales  tax. 

•  American  Express      *  Bank  of  America 

•  MasterCharge  *  VISA 


7914  Ronson  Road  No.  G,  San  Diego,  CA  92111 
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A  Public  Service  of  This  Magazine  | 
&  The  Advertising  Council 


\bur  Business 
can  be  one 


t 


•i* 


Red  Cross  needs  individual 
volunteers,  and  donors  of 
blood  and  money,  by  the 
millions. 

But  we  need  even  more 
help.  We  need  the  solid  sup- 
port of  American  Business. 
And  we  never  needed  it  more. 

If  your  business  is  already 
helping,  by  organizing  blood 
drives,  and  by  supporting 
payroll  deductions— either 
directly  for  the  Red  Cross,  or 
through  the  local  combined 
fund  drive— the  whole  com- 
munity owes  you  thanks.  And 
we  thank  yout  too. 

Last  year  with  help  from 
our  friends,  we  offered  major 
aid  at  over  30,000  disasters— 
from  typhoons,  to  local  (but 
just  as  devastating)  house 

fires. 

We  were  able  to  help  the 
elderly  with  practical  pro- 
grams, we  helped  veterans  by 
the  hundreds  of  thousands, 
we  taught  people  by  the  mil- 
lions to  swim  or  swim  better. 
And  thats  just  the  tip  of  the 
iceberg. 

Think  of  America  without 
The  American  Red  Cross, 

And  youTtl  know  why  we 
need  your  business  as  a  Red 
Cross  Volunteer,  In  your 
community.  And  all  across 
America.Contact  your  locaJ 
Red  Cross  Chapter  to  see  how 
your  company  can  become  a 
volunteer 

Red  Cross  is  counting 
on  you. 


How  You 
Can  Convert 
Your  Rohn 

25G  Tower  to  a 


-OVER 


CHANGE,  ADJUST  OR  JUST 
PLAIN  WORK  ON  YOUR 
ANTENNA  AND  NEVER  LEAVE 
THE  GROUND. 


If  you  have  a  Rohn  25G 
Tower,  you  can  convert  it  to 
a  Fold-over  by  simply  using 
a  conversion  kit.  Or  buy  an 
inexpensive  standard  Rohn 
25G  tower  now  and  convert 
to  a  Fold-over  later. 

Rohn  Fold-overs  allow  you  to 
work  completely  on  the 
ground  when  installing  or 
servicing  antennas  or  rotors. 
This  eliminates  the  fear  of 
climbing  and  working  at 
heights^  Use  the  tower  that 
reduces  the  need  to  climb. 
When  you  need  to  'get  at" 
your  antenna  .  .  .  just  turn 
the  handle  and  there  it  is. 
Rohn  Fold-overs  offer  un- 
beatable utility. 

Yes!  You  can   convert  to  a 

Fold-over.  Check  with  your 
distributor  for  a  kit  now  and 
keep  your  feet  on  the  ground. 

AT  ROHN  YOU  GET  THE  BEST 


Do  not  attempt  to  raise  antenna  or 
antenna  support  near  power  lines  — 
You  can  be  KILLED. 


Unarco-Rohn 


Division  oi  Unarco  tndustnes.  inc. 
F.O  Box  20OQ.  Peons,  Illinois 61 601 


U2 


■  ***** 
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DQVETRO 


MPCMOOOC 

Multi  path-Diversity 
Amateur  Net;  $495.00 


The  MPC  1000C  features  MULTI  PATH  CORRECTION,  IN -BAND  DIVERSITY  (single 
channel  copy  during  deep  selective  fades)  Operation  and  a  PHASE-CONTINUOUS 
AFSK  TONE  KEYER,  The  Mark  and  Space  channels  are  CONTINUOUSLY  tuneable 
from  1200  to  3100  Hz.  The  internal  RY  GENERATOR  and  DUAL-MODE  AUTOSTART 
(FSK  or  MARK)  are  standard,  as  are  rear  panel  provisions  for  SIGNAL  REGENERA- 
TION and  SPEED  CONVERSION  peripherals. 


MPC4000CR 

Signal  Regeneration  & 
Up-Down  Speed  Conversion 

Amateur  Net:  $595.00 


The  MPCIOOOCR  combines  all  the  features  of  the  MPC-1OO0C  with  the  TSR-200 
SPEED  CONVERTER-REGENERATOR.  A  front  panel  SIGNAL  SPEED  switch  provides 
electronic  "gear-shifting"  between  60f  66r  75  and  100  WPM  speeds.  All  incoming 
and  outgoing  signals  are  regenerated  by  a  CMOS  UART  and  a  crystal-controlled 
DUAL-CLOCK  to  less  than  0.5%  bias  distortion,  providing  an  extremely  low  error- 
rate  on  weak  and  badly  distorted  signals. 


MPC-1000R 

DuaMJart  Regeneration, 
200  Character  Fifo 
Memory  &  Word  Correction. 

Amateur  Net:  $820,00 

The  MPCMOOOR  combines  the  features  of  the  MPC-10OOCR  with  the  TSR-SOO  SPEED 
CONVERTER-REGENERATOR  and  offers  200  characters  of  FIFO  MEMORY,  a  DUAL- 
UART  REGENERATOR  that  also  provides  local  copy  during  all  PRELOAD-RECIR- 
CULATE functions,  a  WORD  CORRECTION  circuit  that  permits  an  incorrect  word 
to  be  erased  from  memory  by  depressing  the  local  keyboard's  BLANK  key,  VAR- 
IABLE CHARACTER  RATE  and  automatic  BLANK/LTRS  DIDDLE.  Character  OVER- 
RUN during  down-speed  conversion  is  prevented  by  an  automatic  CHARACTER  RATE 
OVER-RIDE  and  TEE  DEE  INHIBIT  circuit.  Three  preset  AFSK  TONE/SHIFT  combi- 
nations are  selectable  from  the  front  panel. 

The  MKMQOOR  (80  characters  of  memory),  MPC-IOOOCA  (Tri-tone  AFSK),  MPC* 
10OOCRA  (Tri-tone  Regenerator)  and  MPC4000CS  (Crypto-Scrambler)  are  also 
available. 

Your  QSL  will  bring  complete  specifications,  or  call:  213-682-3705. 


A 


627  Fremont  Ave. 

(P.  O.   Box  267) 

South  Pasadena,  Ca.  91030 
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SURPLUS 

TRANSFORMERS 

ALL  115  VAC  60  Hz  PRIMARIES 

#SS-HW-201P; 

2000    VCT    500    MA    (700 
MA     intermittent);     7x5  Vi 
x5",  32  lbs. 
Used    . .  $27.50 

#SS-S-P243; 

900VCT250MA;4V2x4^x 

3V*M5  lbs.  Used,  $9.95 
#84103AD1; 

500  VCT  250  MA;  one  side  tapped  50r  75,  120,  175  V; 
12.6  V  3  A;  AVitiVMYs" ,  15  lbs.  Unused,  $9,95 

#25D84455DC1;  40  v  15  A;  51/.x5V*x4vy\ 

IB  lbs,  Unused    .    .  ...  $9,95 

#P\M75-9;  15  V  3  A;  13  V  2  A;  6.3  V  7  A;  with 

regutator  capacitor;  4Vi^Ax3V*f\  13  lbs. 

Unused , . .  ...  $5.95 

#P601719;  12  V  9  A;  44  V  2.5  A;  12.9  V  3.2  A; 
12,9  V  2  A;  SftrfMxW,  22  lbs   Unused,  $12.95 

WE  ALSO  STOCK 

COMPUTER  GRADE  CAPACITORS, 

STUD  RECTIFIERS,  and  HEATSINKS. 

WRITE  FOR  NEW  73  CATALOG. 

All  prices  F.O.B.  Lima,  Ohto. 

Please  allow  for  shipping  charges. 

Use  your  S/A,  VISA,  or  M/C  Card. 

Address  Dept.  73        •        Phone:  419/2274573 


FAIR    RADIO    SALES 

1016  E   EUREKA  *  Box   1105  -  LIMA.  OHIO  ■  4580? 


HIGH  PERFORMANCE 
SMOKE  DETECTOR 


FRAZER    &   ASSOCIATES 


HIGH  PERFORMANCE  SMOKE  DETECTOR 
NOW  —  at  an  Extraordinary  $23.00 
Savings.  List  price  $49.95  our  special  sale 
price  only  $26.95  Postpaid  to  your  door. 
The  Case  for  home  and  office  Smoke 
Detectors  is  overwhelming:  (1)  Fire 
Spreads  1100%  in  the  first  4  minutes.  (2) 
74%  of  dwelling  victims  die  upstairs  from 
downstairs  fires.  (3)  Most  home  fires  start 
between  midnight  and  6  A,M\  while  the 
family  sleeps,  (4)  Someone's  home  burns 
every  55  seconds.  These  and  other  facts 
are  compelling  millions  of  wise  Americans 
to  protect  their  families  and  homes 
against  the  horrible  consequences  of  fire. 
Smoke  Detectors  are  now  required  for  all 
new  residential  occupancies.  With  UL 
Listed  High  Performance  Detectors,  you 
can  comply.  Free  Catalog.  HURRY  — 
Supply  limited.  Frazer  8i  Associates 
Consulting  Engineers,  1888  Century  Park 
East,  Century  City,  CA  90067.  F7 
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ALUMA 
TOWERS 

VERO  BEACH.  FLORIDA  32960 

MFG'S  OF 
ALUMINUM  TOWERS 


*  TELESCOPING 

(Crank  Up) 

*  WALL  MOUNTED 

*  TILT-OVER 

*  GUYED  MODELS 

(to  100  Ft.) 

Excellent  for 
Ham  Communications. 


HIGH  QUALITY  —  LOW  PRICES 


MADE  IN  LONG- 
LASTING 
NO-RUST 

ALUMINUM! 

McCLARAN  SALES  TAKES  IN 
ANYTHING  ON  TRADE  FOR  NEW 

ALUMA  TOWERS. 

NEED:  Scanners,  CB.  2  Meter,  Marine, 
Antiques,  Coins, 
Ham  Gear.  ^47 

We  acccpr  Master  Charge  a  Visa  Cards 


FOR  SALES  &  TRADES  CONTACT 

R.D.  McCLARAN  SALES 

430  Frank lyn-  at  Beach 

India.lant'ic.  Florida  32903 

i305i  723-4793 


fjAN  CRYSTALS  HOLD 
/       THE  FREQUENCY 


CB 

CB  standard 

2  meter 

Scanners 

Amateur  Bands 


easy 

to  I 
charge 


General 

Communication 
Industry 
Marine  UHF 
Micro  processor 
crystals 


master  charge 


BankAmeroro 


Send  10*  for  our  latest  catalog 
Write  or  phone  tor  more  details 

2400  Crystal  Drive 

Ft.  Myers.  Florida  33901 

all  phones  (813)  936-2397 


MODEL 
CTR-2A 


500  MHz 
&  1  GHz 


1  us  to 
1  sec. 


FREQUENCY   COUNTER 


SOO.3  1BHB 


iisip 


1*0*H«. 


QV!  — !  i(£ 


Mqiui.  -in  ji 


10  mv  @ 
150  MHz 


The  New  Model  CTR-2A  Series  Counter*  ars  designed  arid  built  to  the  hfghest  standards 
to  fufcfffl  the  needs  of  commercial  communications,  engineering  labs  and  serious  experi- 
mentors.  With  an  accuracy  of  +  .00005%  {oven  option)  the  CTR-2A  can  handle  the  most 
critical  measurements  and  is  about  half  the  cost  of  other  commercial  counters. 

If  you  need  a  reliable  counter  at  an  affordable  price,  the  CTR  -2 A  is  the  answer. 

*  Period  Measurement  (Optional) 


»  Buirt-in  Pre-Amp  10mv@  150  MHz 

■  8  Digit  .3"  LED  Display 

*  High  Stability  TCXO  Time  Base 

>  Built-in  VHF-UHF  Prescaler 
i  Automatic  Dp  Pfac.ement 

>  TCXO  Std.  ±  2  ppm 

500  MH?  Kit  CTR-2A-500K  ... 

5O0  MHz  Assembled  CTFt  2A-500A 
1GHz  Kit  CTR-2A-10G0K 
1GHz  Assembled  CTR -2 A- 10OO A     ■ 


Input  Diode  Protected 

12V-DC  Operation  (Optional) 

Oven  Controlled  Crystal  (Optional) 

±  .5  ppm 

Seiectible  Gate  Times  - 1  &  1  sec. 


$249.95 
349.95 
399.95 
549.95 


OPTIONS 

OS)  Oven  Crystal 

$4995 

03)  .43"  LED 

10.00 

04)  12  V-DC 

10.00 

05)  10  sec,  Time  Base     $    5,00 

06)  Period  15.00 

07)  Handle  10.00 


mwm 


D10 


PROBES 

Hi-Z 
SI  5.00 


Low  Pass 
$15.00 


DAVIS  ELECTRONICS  636Sheridan  Dr., Tonawanda,  N.Y.  14150  716/874-5848 


/W4DISON  BIG 
SIGNfcl  BUYS 

OMNI-J  2-meter  mobile  or 
portable  antenna.  3/8"  thread,  5-dBgain 
(1.g-dB  gain  over  conventional  5/8-wave 
mobile  whip  antenna).  $29.95;  450  MHz 
$27.95.  Guaranteed  results, 

BIRD  43  WATTMETERS  PLUS  SLUGS 
IN  STOCK.        PREPAID  FREIGHT 

PR  EM  AX  4  ft.  ground  rod  +  clamp  $4.50 
MIDLAND  23-136  dual  meter  reads 
SWR  and  relative  power.  Handles  1  kW 

from  3-150  MH*. $21.95 

YAESU  FT  301  +  FP301  AC  Supply 

...t.......wiii  +  +    \9  /  OO  .UU 

YAESU   FT  301 D   +  FP301  AC  Supply 

$935.00 

HY  GAIN  18AVT/WB  +  100  feet  RGB 

coax ,,...,..... ....,......$  1 00*00 

HY  GAIN  18V  vertical  $19.95 

Model  214  2m  Yagi  $21 .50 

HY  Gain  208  2m  Yagi  $15.95 

VHF    SPECIALS:    Kenwood    TS    700S 

List . .  .$679 Call  for  quote 

KLM:   Antennas,      Linears,     Accessories 

All   In  Stock  -   FREE  balun  w/2 

meter  base  antenna. 

JANEL  PREAMPS:    In  Stock.  Technical 

Books    (ARRLF  Sams,  Tab,  RCA,  T.I., 

etc.) 

HAM  X  ROTOR  (New  Model)  Turns  28 

sq.  ft.  of  antenna  List  ...  $325  Order 

Now Your  Price  -  $249,00 

CDEHAM3  $129.00 

SWAN  METERS:  WM  6200  VHF  Watt- 
meter $49.95;  SWR  3  Mobile $9 .95 
TELEX  HEADSETS:  In  Stock 

CETRON572B... $24.95  ea. 

RAYTHEON  811A 

Sealed  Cartons $1 6.00/pair 

ADEL  nibbling  tool,  $6.45;  punch  $3.50 
CABLE  5/32F\  6-strand,  soft-drawn  guy 
cable.  For  mast  or  light  tower,  34  foot. 
BELDEN  COAX  CABLE:  8237  RG8 
2U  ft.  8214  RG8  foam  25rf  ft.,  8448 
8-wire  rotor  cable  16^  ft.,  8210  72  ohm 
kw  twinlead  $19/100  ft.,  8235  300  ohm 
kw  twinlead  $12/100  ft.,  Amphenol 
silver-plate  PL  259  594  ea.  UG175  adapt- 
er 194,  PL- 258  dbl  female  $1.00. 
NYLON  CORD  5000  ft.  +  per  roll 
$15.00 

BELDEN  14  gauge  copper  stranded  an- 
tenna wire. ... $5.00/100  ft. 

BELDEN  9S88  Double  Shield  RG8 
Foam-direct  bury  —  100%  braid  39rf/ft. 
22  gauge  plastic  covered  ant.  wire  for 

long  wire,  radiais. $3.50/1 000  ft. 

KESTER  SOLDER  1  lb.  60/40,  .062 

$6.50 

Leader  —  Amateur  Test  Equip*  —  10% 

off  list, 

Mai  lory  2.5A/1000PIV  epoxy  diode  19< 

ea.  .001  MFD  20KV  CAP $1  95 

CALL  FOR  QUOTES  ON: 
Yaesu  FT301D,  FT301,  Kenwood 
TS520S,  TS820S,  TS600A,  TR7400A, 
TR7500,  FT227B  &  ETO-ALPHA.  All  in 
sealed  cartons.  Call  for  quotes  on  items 
not  listed. 

CALL  FOR  FAST  QUOTE,  OR  WRITE 
AND  INCLUDE  TELEPHONE  NUM- 
BER. IF  WE  HAVE  YOUR  BARGAIN, 
WE'LL  CALL  YOU  PREPAID. 
TERMS:  All  prices  FOB  Houston.  Prices 
subject  to  change  without  notice.  All 
Items  G  uaranteed.  Some  items  subject  to 
prior  sale.  Send  letterhead  for  Amateur 
dealers  price  list.  Texas  residents  add  5% 
tax.  Please  add  postage  estimate,  excess 
refunded.  _  -_--*—*-  . 

/VMDISON 

ELECTRONICS  SUPPLY,  INC. 

1503  Mt  Kinney  *  Houiton  TX  77002 
{713)  658-0268  •  Nitta  rj!3)  497-5683 
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Here  in  this  fourth  volume  of  the  73  TEST  EQUIPMENT  LIBRARY 
are  42  home  construction  projects  for  building  test  equipment  to 
work  with  your  ham  station  and  in  servicing  digital  equipment 
Counters,  scalers,  frequency  standard,  synthesizers,  logic  probes .  . . 
JUST  ABOUT  EVERYTHING  you  need  and  can  build  with  ICs.  IC 
TEST  EQUIPMENT  contains  the  following  chapters:  Pulse 
Generators  ,  . .  Audio  Generators  .  . .  Sync  Generator  . .  .  Digital 
SWR  Computer  ,  ,  P  Frequency  Counters  .  .  ,  Digital  Component 
Testers . .  .  Logic  Probes  . ,  t  Accessories, 


*4.« 


AMEfff 


Use  tfte  order  card  in  the  back  of  the  magazine  or  rtemfea  your  order  on  3  separate  piece  of  paper.  Be  sure  to  include  check  or  detailed 
credit  card  information.  *Add  $7.00  shipping  and  handling  charge  for  each  order. 

73  Radio  Bookshop,  Peterborough  NH  03458 
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BEHIND  THE  TOIAL 

^y  Bob  Grove 

Get  more  fun  out  of  shortwave  listening  with  this 
interesting  guide  to  receivers,  antennas,  frequencies, 
and  interference.  Contains  the  following  chapters: 

•  The  Electromagnetic  Spectrum:  A  Review 

•  Users  of  the  Radio  Spectrum 

•  Surveillance 

•  Station  Layout  Considerations 

•  Antenna  Systems 

•  in  tBrference 

Use  the  order  car d  in  the  back  of  this  magazine  or  itemize  your 
order  on  a  separate  piece  of  paper.  (Be  sure  to  Include  check  or 
detailed  credit  card  information.)  *Add  $1.00  shipping  & 
handling  charge  for  each  order  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458 


For  a  little  bit  extra 
YOU  CAN  go  first  class  / 

,  . , ,  And  binders  for  your  73  Magazines  are  the  first  class  way  to 

go* 

Your  back  issues  of  73  are  your  very  best  encyclopedia  of 
electronics  and  you  don't  want  to  take  any  chances  on  losing 
any  of  them.  If  you  put  them  into  the  handsome  73  Binders* 
you'll  have  your  copies  when  you  want  them  . , ,  and  ail  together 
with  that  yearly  index  in  the  December  issue.  Why  is  it  that  the 
article  you  need  the  most  is  always  in  a  missing  issue?  Let's  see 
...  did  Charlie  borrow  it  or  did  it  get  lost  when  we  cleaned  up 
last  year?  Get  a  binder  . . .  only  56.50  in  red  with  gold  fettering. 
Two  for  $1100. 


Use  the  order  card  in  the  back  of  the  magazine  or  itemize  your 
order  on  a  separate  paper  &  mail  to: 

73  Magazine  Binders 
Peterborough  NH  03458 

Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  $1.00  shipping  &  handling  charge  for  each  order. 


call  us . . .  tell  us 


you  want  to 

SUBSCRIBE ! 

Also  tell  us  your  credit  card  number  so  we  can  enter  the 
subscription  for  you,  A  subscription  saves  you  a  bundle  of 
money  .  .  .  just  figure  It  out.  At  $2  acopy  you're  spending  $24 
a  year,  yet  a  subscription  costs  a  lousy  $15.  Nine  dollars 
may  not  be  a  lot  today,  but  that's  no  reason  to  Just  throw  it 
away  because  you  don't  want  to  bother  to  pick  up  the  phone. 

Three  years  of  73?  If  you  figured  out  what  the  costs  you'd 
send  in  a  subscription  instantly.  Not  having  calculators  that 
go  out  that  far  (allowing  for  the  usual  inflation,  increases  in 
postage,  rising  paper  prices,  and  a  new  car  for  Wayne  ...  a 
copy  of  73  will  probably  be  $5  three  years  from  now),  no  one 
at  73  has  definitely  been  able  to  calculate  the  exact  cost  of 
three  more  years  on  the  newsstand.  One  thing  is  for  sure,  its 
going  to  be  a  lot  more  than  the  current  three  year  $36 
subscription  rate,  which  is  an  obvious  rip-off.  Call  in  your 
three  year  subscription  and  make  us  rue  the  day  we  came  up 
with  that  low  number. 


It's  toll  free 


800-258-5473 


and  someone  is  usually  around  during  office  hours  to  take 
your  order,  credit  card  number  (Master  Charge,  BankAmeri- 
card  or  American  Express).  While  you're  calling  what  would 
it  hurt  to  get  Kilobaud  too?  And  maybe  a  few  books  for  the 
bathroom. 

If  the  line  is  busy  tear  out  the  card  bound  in  the  back  of  the 
magazine  . . .  just  Inside  the  back  cover . . . 

While  you  are  tearing  out  cards  It  is  high  time  for  you  to 
mark  up  the  reader's  service  part  too,  A  good  response  con- 
vinces advertisers  to  run  more  ads  . . .  you  get  more  pages 
of  magazine,  it's  a  good  investment. 


73  Peterborough  NH  03458 
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The  ONLY  Complete  License  Study  Guides 


•  NOVICE  STUDY  GUIDE  -  Here  is  a  completely  new  study  guide  and  reference  book  for  the  potential  ham.  This  is.  not  a  question/answer 
memorization  course.  Electronic  and  radio  fundamentals  are  presented  and  explained  in  an  easy -to- understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regulations,  as  well  as  application  forms.  Easily  the  best  path  into  the 
exciting  world  of  ham  radio1  $4.95.* 

•  GENERAL  CLASS  STUDY  GUIDE  -  A  complete  theory  course  for  the  prospective  General  or  Technician.  This  reference  explains 
transistor,  amplifier,  and  general  radio  theory,  white  preparing  the  Novice  for  the  "big"  ticket.  After  getting  your  ticket,  you'll  use  this 
guide  again  and  again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that  becomes  dated  when  the  FCC  updates  the  amateur 
exams.  S5.95.* 

•  ADVANCED  CLASS  STUDY  GUIDE  —  Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you  need  the  73 
Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronic  measuring  techniques  are  covered  in  detail  in  this  easy-to-follow 
study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is  nor  necessary  to  master  Advanced 
theory  —  try  this  book  before  visiting  the  examiner's  office!  SS.95, " 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE  -  Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  electronic  theory. 
This  study  guide  is  the  logical  extension  of  the  73  theory  course,  All  the  theory  necessary  to  pass  the  exam  is  presented.  Antennas, 
transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation, and  specialized  communication  techniques.  This  book  is  not  a  classroom 
lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be  understood  before  attempting  the  Extra  exam. 
Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5,95.  * 
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novice 


theory 
tapes 


Startling  Learning  Breakthrough 


You'll  be  astounded  at  how  really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three 
tapes  of  theory  and  one  of  questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to 
breeze  through  your  exam. 

73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for  the 
incredibly  low  price  of  ONLY  % \ 5.95." 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette 
tape  over  and  over  in  your  spare  time  —  even  while  you're  driving!  You  get  more  and  more  info  each  time 
you  hear  it* 

You  can't  progress  without  solid  fundamentals,  These  four  hour -long  tapes  give  you  all  the  basics  you  1) 
need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to 
you  for  the  rest  of  your  life*  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  your  tapes? 


FOUR  TAPES  for  $15.95 
$4.95  EACH 

S  WPM  This  is  the  begin 
ning  tope  1or  people  who  do 
not  know  the  code  at  all.  It 
takes  them  through  the  26 
letters,  10  numbers  and  nec- 
eisary  punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  techniques.  It  is 
almost  miraculous1  In  one 
hour  many  people  -  including 
kids  of  ten  —  are  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other- 
wise drop  out. 


NEW  CODE  SYSTEM  -  Four  Speeds  Available 


6+  WPM  This  is  the  practice 
Tape  for  the  Novice  and  Tech 
niclen  licenses,  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they    are    suddenly  under 

pressure  —   faced  with  charge 
ters     sent     at     13     wpm     and 
spaced  for   5  wpm  J,  This  tape 
is  not  rnemorizable,  unlike  the 
2any    5    wpm   tape,    since   ihe 
code   groups  are   entirely  ran 
dom   characters  sent   in  groups 
of   five.   Practice  this  one  dur 
ing    lunch,     white    in    the    car, 


anywhere,  and  you'll  be  more 
than  prepared  for  the  easy 
FCC  e*am. 

13+     WPM     Code     groups 
again,  at  a  brisk   13  per  so  you 
will    be   at    ease  when  you   sit 
down    in    front    of    the    steely 
eyed      government       inspector 
and  he  starts  sending  you  plain 
language  at  only    13  per.  You 
need  this  extra  margin  to  over 
come    the   panic    which    is  uni 
versal     m    the    test    situations 
When      you've      spent      your 
money    and    time    to   take  the 
test  you'll   thank   heavens  you 
had  this  back-breaking  tape. 


20+  WPM  Code  is  what 
gets  you  when  you  go  for  the 
Extra  Class  License,  It  is  so 
embarrassing  to  panic  out  just 
because  you  didn't  prepare 
yourself  wiTh  this  tape. 
Though  this  is  only  one  word 
faster,  the  code  groups  are  SO 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison,  Users  report 
that  they  can  t  be  U  eve  how 
easy  20  per  really  is  with  thts 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fait  the  FCC  test. 
Remove  all  fear  of  the  code 
for  eve*  with  these  tapes, 


ONLY  4  for  $15.95!*  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  else  could  sell  them.  Have 
you  ever  seen  one  hour  cassettes  for  under  $6?  For  1st  class  mail  add  2Sd  per  tape  ordered. 


LIBRARY  SHELF 
BOOK  BOXES 

$2,00  each  * 
2/$3.00*«8/$10.00# 

BUMPER  STICKERS: 

RADIO  AMATEURS  TALK  TO  THE  WORLD!! 
AUTHORIZED  VEHICLE 
SUPPORT  YOUR  LOCAL  POLICE 

50^  each*;  any  3  for  $1,00* 

BINDERS  -  Red  Binders  with  gold  lettering  keep  your  1976  8t 
1977  73s  safe  from  being  lost  or  damaged.  Each  binder  holds 
1  2  issues.  $6.50  ea.r*  2  for  $1 2.00,* 


Back  Issue  Bundle!  73  Magazine  Classics,  issues  containing 
hundreds  of  articles  &  projects.  Great  for  nostalgia  huffs,  20 
copies  (all  different}  for  $12,00.* 


QSLs! 


W2NSD/1 


Style  Y  {yellow  card; 
black  type) 


Srytt  Vt      ffttc*  fyp*.  tiftre  mirfft 


Only  $8.95  for  250 
$13.95  for  500* 


QSO  information  is  standard  form  on  back  of  all  cards.  (DOMES 
TIC  ORDERS  ONLY  J  Allow  6  8  weeks  for  delivery. 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
5§C  Add  $1 ,00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  WEATHER  SATELLITE  HANDBOOK  Smiple  equipment  and 
methods  for  getting  good  pictures  from  ttie  weather  satellite,  Antennas, 
receivers,  monitors,  facsimile  you  can  build,  tracking,  automatic  control 
(you  don't  even  have  to  be  home}.  Or*  Taggart  WB8DQT  $4,9 5.* 

•  NEW  REPEATER  ATLAS  of  the  ENTIRE  World,  150%  as  big  as  any 
list  ever  available  -  nearly  900  more  repeaters  listed.  New  improved 
maps  thai  show  the  location  by  frequency  of  every  repeater  in  the 
States,  Only  Si  .95.* 

•  VHF  ANTENNA  HANDBOOK  The  NEW  VHF  Antenna  Handbook 
details  the  theory,  design  and  construction  of  hundreds  of  different 
VHF  and  UHF  antennas  ...  A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  full  of  complex  formulas  for  the 
design  engineer.  Packed  with  fabulous  antenna  projects  you  can  build. 
$4,95.* 

•  THE  CHALLENGE  OF  160  is  the  newest  book  in  the  73  technical 
library t  dedicated  to  160  meter  operating,  Si  Dunn  provides  ail 
necessary  information  to  get  started  on  this  unique  band.  The 
all-important  antenna  and  ground  systems  are  described  in  detail.  The 
introduction  contains  interesting  photos  of  Stew  Perry's  (the  King  of 
160)  shack.  This  reference  is  a  must  for  new  and  experienced  "Top 
Band"  operators.  Price:  S4.95.* 

•  BEHIND  THE  DIAL  by  Bob  Grove.  Get  more  fun  out  of  shortwave 
listening  with  this  interesting  guide  to  receivers,  antennas,  frequencies 
and  interference.  $4,95.* 
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•  COAX  HANDBOOK  The  world's  only  handbook  devoted  exclusively 
to  coax,  feedlines  and  connectors.  Special  price  only  $1 ,50. * 

•  VOL.  I  COMPONENT  TESTERS  .  .  .  how  to  build  transistor  testers 
(8),  diode  testers  (3),  IC  testers  (3),  voltmeters  and  VTVMs  (9), 
ohmmeters  (8  different  kinds),  inductance  (3),  capacity  (9),  Q 
measurement,  crystal  checking  (6),  temperature  (2).  aural  meters  for 
the  blind  (3)  and  all  sons  of  miscellaneous  data  on  meters  .  .  ,  using 
them,  making  them  more  versatile,  making  standards,  Invaluable  book, 
$4  95  * 

•  VOL.  II  AUDIO  FREQUENCY  TESTERS  ...  jam  packed  full  of  ail 
kinds  of  audio  frequency  test  equipment.  If  you're  into  SSB,  RTTY, 
SSTV,  etc.,  this  book  is  a  must  for  you  . ,  *  a  good  book  for  hi-fi  addicts 
and  experimenters  too'  $4,95** 

•  VOL.  HI  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves, 
the  common  denominator  of  Amateur  Radio.  Such  items  as  SWR, 
antenna  impedance,  line  impedance,  rf  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes  sections  on  signal 
generators,  crystal  calibrators,  grid  dip  oscillators,  noise  generators, 
dummy  loaete  and  much  more.  $4,95.* 

•  VOL,  IV  IC  TEST  EQUIPMENT  Become  a  troubleshooting  wizard. 
All  you  need  to  know  about  pulse,  audio  and  sync  generators, 
frequency  counters,  digitaJ  component  testers,  logic  probes  and  more! 
Plus  a  cumulative  index  for  all  four  volumes  of  the  73  Test  Equipment 
Library.  $4,95.* 

•  THE  NEW  RTTY  HANDBOOK  is  a  brand  new  1977  edition  and  the 
only  up-to-date  RTTY  book  available.  The  state  of  the  art  has  been 
changing  radically  and  has  made  all  previous  RTTY  books  obsolete.  It 
has  the  latest  circuits,  great  for  the  newcomer  and  the  expert  alike  .. . 
Only  $5.95,* 


•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS  by  Edward  M. 
NoH  W3FQJ  Describes  73  different  antennas  for  amateurs.  Each  design 
is  the  result  of  the  author's  own  experiments:  each  has  actually  been 
built  and  air-tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and  standing-wave  ratios.  160 
pages,  $5,50.* 

•  IC  OP-AMP  COOKBOOK  by  Walter  G.  Jung.  Covers  not  only  the 
basic  theory  of  the  IC  op  amp  in  great  detail,  but  also  includes  over  250 
practical  circuit  applications,  liberally  illustrated.  692  pages,  5>*  x  814, 
softbound  SI 2.95. * 

•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS  by  Edward  M.  Noll 
W3FQJ  This  is  the  first  collection  of  virtually  every  type  of  wire 
antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and 
detailed  construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring  resonant  frequency,  velocity  factor,  and  swr.  $5.50,* 

•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN  BUILD  Rf  burst, 
function,  square  wave  generators,  variable  length  pulse  generators  — 
100  kHz  marker,  i-f  and  rf  sweep  generators,  audio  osc,  af/rf  signal 
injector,  146  MHz  synthesizer,  digital  readouts  for  counters,  several 
counters,  orescaler,  micro  wavemeter,  etc.  252  pages.  $5.95,* 

•  SSTV  HANDBOOK  This  excellent  book  tells  all  about  it,  from  its 
history  and  basics  to  the  present  state  of  the  art  techniques.  Contains 
chapters  on  circuits,  monitors,  cameras,  color  SSTV,  test  equipment 
and  much  more.  Hardbound  S7,  softbound  £5.* 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
SJCAdd  $1,00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  RTL  COOKBOOK  by  Donald  Lancaster.  Explains  the  how  and  why  of 
RTL  (Resistor  ^Transistor  Logic)  and  gives  design  information  that  can  be  put 
to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  The 
basic  switch  to  the  sophisticated  counter.  240  pages;  5!4  x  8V£;  softbound. 
$6.50/ 

•TTL  COOKBOOK  by  Donald  Lancaster.  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical  applications,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic  stopwatch,  digital 
voltmeter,  and  a  digital  tachometer*  336  pages;  516  x  8%;  softbound.  $8.95.* 
•TVT  COOKBOOK  bv  Donald  Lancaster.  Describes  the  use  of  a  standard 
television  receiver  as  a  microprocessor  CRT  terminal,  Explains  and  describes 
character  generation,  cursor  control  and  interface  information  in  typical, 
easy -to -under  stand  Lancaster  style.  This  book  is  a  required  text  for  both  the 
microcomputer  enthusiast  and  the  amateur  BTTY  operator  who  desires  a 
quiet  alternative  to  noisy  teletype  machines.  $9.95.* 


•  FASCINATING  WORLD  OF  RADIO  COMMUNICATION  Interesting 
stories  in  the  history  of  rad,o  pioneering  and  discovery.  Also  includes 
the  fundamentals  of  broadcast  band  DXing.  A  must  for  every  radio 
amateur.  $3.95.* 

•  PRACTICAL  TEST  INSTRUMENTS  YOU  CAN  BUILD  37  simple 
test  instruments  you  can  make  —  covers  VOMs,  VTVMs,  semiconductor 
testing  units,  dip  meters,  wattmeters,  and  just  about  anything  else  you 
might  need  around  the  test  lab  and  ham  shack.  $4.95." 

•  1001  PRACTICAL  ELECTRONIC  CIRCUITS  Tab's  new  T001 
circuits  is  available  for  only  $9,95  ppd<  The  next  time  you  want  a 
circuit  for  just  about  anything,  eat  your  heart  out  chat  you  didn't  send 
for  this  book  the  first  time  you  read  about  it.  You'd  better  order  the 
book  right  away,  before  they  run  out.  $9.95.* 

•  HOW  TO  MAKE  BETTER  QSLs  Be  proud  of  your  QSL  cards  .  . . 
have  a  card  which  qeis  front  space  on  every  hamshack  well  ...  win 

prizes  at  hamfests,  The  only  way  to  have  a  truly  outstanding  card  is  to 
make  it  yourself,  which  is  easy  when  you  have  this  new  book.  $2.00* 


•  WHAT  TO   DO   AFTER  YOU  HIT  RETURN  PCC's  first  book  of  computer 
games  *  .  *  48  different  computer  games  you  can  play  in  BASIC  .  .  .  programs, 
descriptions,  muchly  illustrated.  Lunar  Landing,  Hammurabi,  King,  Civil  2f  Qubic 
5,  Taxman,  Star  Trek,  Crash*  Market,  etc.  S6.95." 

•  101  GAMES  !N  BASIC  101  games  for  you,  from  very  simple  to  real  buggers. 
You  get  the  games,  a  description  of  the  games,  the  listing  to  put  in  your  computer 
and  a  sample  run  to  show  you  how  they  work.  Fun*  Any  one  game  will  be  worth 
more  than  the  price  of  the  book  for  the  fun  you  and  your  family  will  have  with  it, 
$7.50.# 

•BASIC  by  Bob  Albrecht.  Self-teaching  guide  to  the  computer  language  you  wilt 
need  to  know  for  use  with  your  microcomputer.  324  pages,  This  is  one  of  the 
easiest  ways  to  learn  computer  programming.  S4.95.* 

•  THE  UNDERGROUND  BUYING  GUIDE  Here  is  a  handy  guide  for  the 
electronics  enthusiast.  Over  600  sources  of  equipment  and  literature  are  provided; 
some  are  mail-order-only  outfits  that  do  not  advertise.  Sources  are  listed 
alphabetically,  by  service  or  product,  and  by  state.  The  guide  is  cross-referenced 
for  ease  of  use.  Electronic  publishing  houses  are  also  listed.  Pubhsned  by  PMS 
Publishing  Co,,  $535.* 
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•AN  INTRODUCTION  TO  MICROCOMPUTERS,  VOLS.  1  AND  2  by  Adam 
Osborne  Associates,  are  references  dealing  with  microcomputer  architecture  In 
general  and  specifically  with  details  about  most  of  the  common  chips.  These 
books  are  not  software-oriented,  but  are  invaluable  for  the  hobbyist  who  is  into 
building  his  own  interfaces  and  processors.  Volume  1  is  dedicated  to  general 
hardware  theory  related  to  micros,  and  Volume  2  discusses  the  practical  details  of 
each  micro  chip.  {Detailed  review  in  Kilobaud  #2)  Published  by  Osborne 
Associates,  Vol.  I  -  $7,50*:  Vol.  11  -  Si  2.50,* 

•  8080  PROGRAMMING  FOR  LOGIC  DESIGN  Ideal  reference  for  the  person 

desiring  an  in-depth  understanding  of  the  8080  processor.  The  works  is 
application-oriented,  and  the  8030  is  discussed  in  light  of  replacing  conventional, 
hard-wired  logic  systems.  Both  hardware  and  software  is  described.  Practical 
design  considerations  are  provided  for  the  implementation  of  art  8080-based 
control  system.  (Detailed  review  in  Kilobaud  #1 1  Published  by  Osborne 
Associates,  $7,50." 

•  6800  PROGRAMMING  FOR  LOGIC  DESIGN  Oriented  toward  the  industrial 
user,  describes  the  process  by  which  conventional  logic  can  be  replaced  by  a  6800 
microprocessor.  Hardware,  software,  and  interfacing  techniques  are  discussed. 
This  reference  provides  practical  information  that  allows  an  experimenter  to 
design  a  complete  micro  control  system  from  the  ''ground  up,"  An  excellent 
referencel  Published  by  Osborne  Associates.  $7,50.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •Peter  borough .,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
sfc  Add  SI. 00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine. 


7±y 


^   r 


*. 


»ii%t 


MY 
COMPUTER 

UK£S 


MICROCOMPUTER 


(when  i  speafc  in  Bf 


•  BRAND  NEW  DICTIONARY  This  microcomputer  dictionary  fills  the 
urgent  need  to  become  quickly  acquainted  with  the  terminology  and 
nomenclature  of  the  revolution  in  computers.  Over  5000  definitions 
and  explanations  of  terms  and  concepts  (704  pages)  relating  to 
microprocessors,  microcomputers  and  microcontrollers.  There  is  also  a 
comprehensive  electronics/computer  abbreviations  and  acronyms 
section,  $15,95.* 

•COMPUTER  PROGRAMMING  HANDBOOK  by  Peter  Stark,  A 
complete  guide  to  computer  programming  and  data  processing.  Includes 
many  worked  out  examples  and  history  of  computers.  S8.95.* 

•MY    COMPUTER     LIKES    ME    ...    WHEN    I    SPEAK    BASIC    An 

introduction  to  BASIC  .  .  .  simple  enough  for  your  kids.  If  you  want  to 
teach  BASIC  to  anyone  quickly,  this  booklet  is  the  way  toga*  $2,00.* 


•  SCELBI'S  GALAXY  GAME  FOR  THE 
"6800"  "Galaxy"  pits  the  operator  of  a 
spaceship  against  alien  craft,  as  well  as  such 
variables  as  speed,  time,  and  ammunition.  No 
two  games  are  the  samel  $14,95,* 

•  6800  SOFTWARE  GOURMET  GUIDE  8i 
COOKBOOK  This  manual  describes  sorting, 
searching,  and  many  other  routines  for  the 
8080  user.  $9.95/ 

•  8080  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK  Describes  sorting,  search- 
ing, and  many  other  routines  for  the  8080 
user.  $9.95.* 

•CMOS    COOKBOOK    by     Don     Lancaster. 

Another  winner  from  the  author  of  the  RTL 
and  7TL  Cookbooks,  Details  the  application 
of  CMOS,  the  low  power  logic  family  suitable 
for  most  applications  presently  dominated  by 
TTL,  Eight  chapters  cover  all  facets  of  CMOS 
logic,  prefaced  by  TOO  pages  detailing  the 
characteristics  of  most  CMOS  circuits.  Re- 
quired reading  for  every  serious  digital  experi- 
menter, $9 .95.* 

•  HOBBY  COMPUTERS  ARE   HERE   If  you 

(or  a  friend)  want  to  come  up  to  speed  on 
how  computers  work  .  .  .  hardware  and  soft- 
ware .  . .  this  is  an  excellent  book.  It  starts 
with  the  fundamentals  and  explains  the 
circuits*  the  basics  of  programming,  along 
with  a  couple  TVT  construction  projects, 
ASCII-Baudot,  etc.  It  has  the  highest  recom- 
mendations as  a  teaching  aid  for  newcomers, 
$4,95.* 

•  FUN  WITH  COMPUTERS  AND  BASIC  by 
Donald  0.  Spencer,  contains  an  easy -t o -under- 
stand explanation  of  the  BASIC  Programming 
Language  and  is  intended  for  persons  who 
have  had  no  previous  exposure  to  computer 
programming  but  want  to  learn  BASIC 
quickly,  easily,  and  interestingly.  Over  half 
the  book  is  devoted  to  problems  using  games, 
puzzles,  and  mathematical  recreations  (you 
donFt  need  a  math  background  to  understand 
most  of  the  problems  in  this  book  J ,  A 
superior  book  for  self-teaching  and  learning 
computer  programming.  $6.95.* 


•  THE  STORY  OF  COMPUTERS  by  Donald 
D.  Spencer  is  to  computer  books  what  Dick 
and  Jane  is  to  novels  .  , ,  extremely  elemen* 
tary,  gives  the  non-computerist  a  fair  idea  of 
what  the  hobbyist  is  talking  about  when  he 
speaks  computer  lingo.  Attempts  to  explain 
what  computers  are  and  can  do.  $4  55** 

•  SCELBI'S  FIRST  BOOK  OF  COMPUTER 
GAMES  Need  a  game  for  your  8003  or  8080 
microprocessor?  Describes  three  popular 
games,  "Space  Capture,"  "Hexpawn,"  and 
"Hangman,"  Complete  flowcharts,  logic 
description,  program  listing,  and  instructions 
are  provided.  A  must  for  the  game  freak! 
$14.95.* 

•MICROCOMPUTER  PRIMER  by  Mitchell 
Waite  and  Michael  Pardee.  Describes  basic 
computer  theory,  describes  the  world  of 
microcomputing  In  "real  world"  terminology, 
explains  numbering  systems,  and  introduces 
the  reader  to  the  world  of  programming. 
There  is  probably  no  better  way  of  getting 
involved  with  the  exciting  new  hobby  of 
microcomputing,  S7.95.* 

•  INTRODUCTION  TO  MICROPROCES- 
SORS by  Charles  Rockwell  of  MICROLOG. 
An  ideal  reference  for  the  individual  desiring 
to  understand  the  hardware  aspects  of  micro- 
processor systems.  Describes  the  hardware 
details  of  computer  devices  in  terms  the 
beginner  can  understand,  instead  of  treating 
the  micro  chip  as  "black  box."  Addressing 
schemes,  registers,  control,  and  memory  are 
all  explained.  General  information  about 
hardware  systems  is  provided.  Specific 
systems  are  not  described  and  programming  is 
only  briefly  discussed,  $17,50*  US  and 
Canada,  $20  elsewhere. 

•  THE  NEW  HOBBY  COMPUTERSI  This 
book  takes  it  from  where  "Hobby  Computers 
Are  Here"  leaves  off,  with  chapters  on  Large 
Scale  Integration,  how  to  choose  a  micro- 
processor chip,  an  introduction  to  program- 
ming, low  cost  I/O  for  a  computer,  computer 
arithmetic,  checking  memory  boards,  a 
Baudot  monitor/editor  system,  gn  audible 
logic  probe  for  finding  those  tough  problems, 
a  ham's  computer,  a  computer  QSO  machine 
,  . ,  and  much,  much  more!  $4.95.* 

•  KILOBAUD  The  Small  Computer  Magazine 
written  for  the  non-PhD  computer  hobbyist 
who  wants  to  know  what's  new,  $2.00  each  at 
the  newsstand,  $1  5.00  for  1  year  sub. 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458,  Be  sure  to  include  check  or  detailed  credit  card  information. 
^5  Add  $1.00  shipping  &  handling  charge  for  each  order,  Noter  Price  subject  to  change  on  books  not  published  by  73  Magazine, 
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•  COMPUTER  DICTIONARY  by  Donald  D. 
Spencer.  Defines  words  end  acronyms  used  by 
compuierists  in  a  dear,  easy  to  understand 
style.  Over  2000  definitions  are  provided. 
This  reference  is  a  must  for  the  individual 
getting  started  in  the  world  of  microcom- 
puters.  Published  by  Camelot  Press,  $5.95.* 


•  CHEMISTRY  WITH  A  COMPUTER  by  Paul 
A,  Cauchon.  Contains  a  collection  of  tutor ial, 
simulation  and  problem-generation  computer 
programs.  Simulations  provide  models  of 
lengthy  laboratory  experimentation  beyond 
the  limited  classroom  timeframe  and  enhance- 
ment of  course  studies  by  encouraging  pre- 
laboratory  research.  Useable  with  almost  any 
chemistry  course  at  the  high  school  or  college 
level.  Written  in  BASIC.  Price  $9.95.* 

•  TYCHON'S    8080    OCTAL    CODE    CARD 

Slide  rule-like  aid  for  programming  and 
debugging  8080  software  .  .  .  contains  all  the 
mnemonics  and  corresponding  octal  codes. 
Only  6%x3  inches,  provides  neat,  logical 
format  for  quick  reference.  Back  side  of  card 
is  printed  with  en  ASCII  code  chart  for  12S 
characters  plus  the  8080  status  word  and 
register  pair  codes,  Also  available,  Tychon's 
8080  Hex  Code  Card,  same  as  above  only  has 
hex  codes  instead  of  octal.  Only  $3.00*  each. 


•1976    PERIODICAL    GUIDE    FOR    COM 

PUTERISTS  is  a  20  page  book  which  indexes 
over  1,000  personal  computing  articles  for  the 
entire  year  of  197©  from  Byte,  Creative 
Computing,  Digital  Design,  Or,  Dobbs 
Journal,  EDN,  Electronic  Design,  Electronics, 
Interface  Age,  Microtrek,  Peoples  Computer 
Company,  Popular  Electronics,  QST,  Radio 
Electronics,  SCCS  Interface  and  73.  Articles 
are  indexed  under  more  than  100  subject 
categories.  Price  $3,00,*  ISJew  January  —  June 

1977  Edition  -$3.oo.# 

•  A  QUICK  LOOK  AT  BASIC  by  Donald  D. 
Spencer,  A  perfect  reference  for  the  beginning 
programmer.  Assumes  that  the  reader  has  no 
previous  programming  experience,  A  self- 
teaching  guide  for  the  individual  desiring  to 
learn  the  Fundamentals  of  BASIC,  the  most 
common  hobbyist  programming  language. 
Price:  $4.95* 

•  HOME  COMPUTERS;  210  Questions  & 
Answers  by  Rich  Didday.  Two  books  aimed 
exclusively  at  the  novice  computer  hobbyist/ 
home  computer  user.  Written  in  a  rather 
unusual  style  which  has  a  beginner  asking 
questions  which  are  answered  by  a  person 
with  a  substantial  background  in  computers 
arvi  personal  computing.  The  questions  are 
just  the  kind  beginners  come  up  with  .  .  .  and 
the  answers  am  presented  in  easy-to -under- 
stand terms  {usually  with  a  diagram  to 
illustrate  (he  ooint).  Both  the  hardware  and 
software  aspects  of  home  computing  are 
covered  from  A  to  Z.  An  index  in  both  books 
makes  them  ideal  as  reference  material  for 
anyone.  Volume  I:  Hardware  -  $7,9S*; 
Volume  2:  Software  —  $6J9SV 


it**1 


R\ 


CHenusmv 
wing 
comnrrnt 


THE  SEC1ET  GUIDE 
TO 

comwros 


MRTM 


FORTH 

Worfct 


FORTRAN 

Programming 


PERIODICAL 

GVIDE  DICAL 

FOR  5 

COMPUTBRISTS 

VTERISTS 

1976 


jU*HJir»    -  /*' 


I 


/*»•* 


•  SIXTY  CHALLENGING  PROBLEMS 
WITH  BASIC  SOLUTIONS  Donald  Spencer. 
Provides  the  serious  student  of  BASIC  pro- 
gramming with  interesting  problems  and  solu- 
tions. No  knowledge  of  math  above  algebra 
required.  Includes  games,  programs  for  finan- 
cial interest,  conversions  and  numeric  manip- 
ulations. Price:  S6.95* 

•  SOME      COMMON      BASIC     PROGRAMS 

published  by  Adam  Osborne  &  Associates, 
Inc,  Perfect  for  non-technical  computer  ists 
requiring  ready  to  use  programs.  Business 
programs  like  depreciation  formulas,  loan 
payment  solutions  and  loan  interest  rates; 
math  routines  containing  statistical  packages 
and  polynomial  derivations  .  .  .  plus  miscel- 
laneous programs.  Invaluable  for  the  user  who 
is  not  an  experienced  programmer.  AH  will 
operate  in  the  stand-alone  mode.  $730* 
paperback. 

•  THE    SECRET    GUIDE   TO  COMPUTERS 

Parts  1,  2,  and  3  by  Russ  Walter,  Part  One 
describes  computers  in  general,  and  after 
reading  for  ten  minutes  you  will  be  writing 
simple  BASIC  programs!  Employs  a  step-by- 
step  teaching  process,  the  end  result  being  a 
working  knowledge  of  BASIC*  Part  Two 
discusses  computer  applications.  It's  one  thing 
to  master  the  syntax  of  a  Language  such  as 
BASIC  and  another  to  solve  problems  using 
the  new  tooL  This  also  provides  useful  tech- 
niques in  problem  solving.  Part  Three 
describes  programming  languages.  Ever  heard 
of  APL  and  QLISP?  BASIC  is  not  the  only 
language  used  to  program  computers,  and  as 
the  hobby  industry  grows  additional  lan- 
guages will  become  commonplace.  7th 
edition.  Part  I  -  $2.75*;  Part  It  -  $230*: 
Part  III  -  $3.50.* 

•  FORTRAN  PROGRAMMING  By  Donald 
Spencer.  If  you  are  familiar  with  BASIC  you 
will  appreciate  the  additional  capabilities  of 
FORTRAN,  a  computer  language  with  most 
of  BASIC'S  features,  and  much  more!  FOR- 
TRAN was  designed  for  complex  numeric 
calculations;  and  possesses  extended  I/O  capa- 
bility. It  is  easily  learned,  as  it  is  an  English- 
like computer  language.  $7.50. * 

•FORTRAN  WORKBOOK  by  Donald 
Spencer.  Provides  practical  examples  and 
problems  to  solve.  Almost  all  micros  support 
BASIC  -  it  won't  be  long  before  FORTRAN 
is  commonplace.  Don't  miss  the  programming 
boat  ,  ,  .  learn  FORTRAN;  and  be  ready  for 
the  next  language  boom!  $3,95.* 

•Scientific  Research  Instruments'  BASIC 
SOFTWARE  LIBRARY  is  a  complete  do-it- 
yourself  kit.  Written  in  everybody's  BASIC 
immediately  executable  in  ANY  computer 
with  at  least  4K,  no  other  peripherals  needed. 
Over  700  pages  of  source  codes,  descriptions 
and  instructions.  Vol.  I  contains  business  and 
recreational  programs  and  is  300  pages.  VoL 
II  is  260  pages  and  contains  math,  engineer- 
ing, statistics  and  plotting  programs.  VoL  lit 
contains  money  managing,  advanced  business 
programs  such  as  billing,  A/R,  inventory, 
payroll,  etc.  VoL  IV  contains  general  purpose 
programs  like  loans,  rates,  retirement,  plus 
games;  Poker,  Enterprise  (take  charge  while 
Captt  Kirk  is  away).  Football  and  more!  VoL 
V  is  filled  with  experimenter's  programs 
including  games,  pictures  and  misc.  problems 
like  "logic/-  Vols.  I  &  II  $24.95,*  VoL  III 
$39.95,*  Vol.  IV  &  V  $9.95  each.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop* Peterborough,  1SIH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
5$£Add  $1 .00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine, 
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Hobby  Computers  Are  Here 

HOBBY  COMPUTERS  ARE  HERE  helps  the  beginner  to  get  into 
the  world  of  microcomputers.  It  contains  the  following  chapters 
Computers  Are  Here,  What's  A  Computer?.  The  History  of  Number 
Systems,  Is  Digital  All  That  Newf,  How  Computers  Figure,  What's 
That  in  Binary?,  Say,  Are  You  A  Computer?,  Computers  Are  For 
Hams!,  How  Gates  Work,  TTL  — The  Best  Logic  Yet,  Ins  and  Outs  of 
TTL.  FUp  Flops  Exposed,  Those  Memory  Chips— RAMs.  ROMs, 
PROMs,  etc..  Computer  Languages—  Simplified.  The  New  Standard 
Cassette  System,  build  This  Television  Typewriter,  Television  Type- 
writer Display  Unit,  Using  Surplus  Keyboards,  Morse  to  RTTY  Con- 
verter. ASCII  to  Baudot  Via  a  PROM,  and  ASCII/Baudot  Via  PROMs 
—  A  Second  Way  PLUS  reprints  of  some  of  the  73  editorials  on  com- 
puters,  Don't  miss  out  any  longer  on  the  fun  of  hobby  computing 
and  the  fantastic  applications  of  these  incredible  devices!  S4  95* 

The  New  Hobby  Computers 

This  book  takes  it  from  where  "Hobby  Computers  Are  Here" 
leaves  off,  with  chapters  on:  What's  All  This  LSI  Bunk?.  Which  Chip 
Dilemma,  How  Computer  Arithmetic  Works,  The  Death  of  Negative 
(IBM)  Logic,  And  on  the  Other  Side,  Soft  Art  of  Programming,  Part  I. 
Part  U,  Part  III,  A  Very  Cheap  I/O— The  Model  15,  Inexpensive  Paper 
Tape  System,  Baudot  Monitor/Editor  System.  Baudot  and  BASIC. 
Getting  By  the  Friden  8800  Communications  Cap.  Whafs  All  This 
Wire-W rap  Stuff?,  How  to  Check  Memory  Boards,  Eight  Trace  Scope 
Adapter,  Logic  Probe  You  Can  Hear,  ASCI  I /Baudot  Converter  For 
Your  TVT,  A  Ham's  Computer,  Ham  Time  Sharing  is  Here  For  You, 
Safari  RTTV  Terminal,  Your  Computer  Can  Talk  Morse,  Sneaky 
Baudot  with  ASCII  Keyboard,  and  Computer  QSO  Machine  PLUS 
interesting  editorials  on  computers  from  73.  Everything  of  interest  is 
there  in  one  volume,  ready  to  be  enjoyed  by  you.  Don't  miss  this 
tremendous  value!  Only  $4.95* 


Order  from:  73  Books,  Dept  HC,  Peterborough.  NH  03458 


add  $1  handling  charge  per  order. 


Spark  Forever 


That  was  the  cry  of  the  amateurs  of  the  1920's  .  ■ ,  none  of  this  newfangled  vacuum  tube  stuff  for 
them!  Then,  a  generation  later,  it  was  TUBES  FOREVER!  Amateurs  of  the  old  school  fought  off 
transistors.  Now  that  most  amateurs  have  come  to  accept  solid  state,  large  scale  integration  is  here 
and  reactionary  amateurs  are  busy  fighting  off  microcomputers. 

JOIN  THE  REVOLUTION,  DON'T  FIGHT  IT.  Microcomputers  are  appearing  in  more  and  more 
equipment  .  . .  scanners  * .  ,  the  Edgecom  2m  rig  . . .  and  watch  for  a  whole  new  generation  of  ham 
transceivers  with  microcomputers  built  in! 

Read  about  microcomputers  in  Kilobaud,  the  magazine  written  for  the  newcomer  to  computers. 
Many  of  the  articles  are  ham  oriented  . .  .  after  all,  a  large  part  of  the  pioneers  of  microcomputers  are 
hams.  Don't  let  this  revolution  pass  you  by  ...  be  a  part  of  it  and  join  the  fun.  Over  20,000  hams 
have  their  own  computers  already  and  are  having  a  ball.  They're  using  them  with  their  ham  stations, 
to  run  repeaters,  and  to  learn. 

Never  has  there  been  such  an  opportunity.  Microcomputers  will  soon  be  one  of  the  larger 
industries  in  the  country,  so  the  pioneers  will  have  a  fantastic  chance  to  get  in  on  the  ground  floor  .  ■ , 
and  that  ground  floor  is  still  there.  Read  all  about  it  in  Kilobaud. 

KILOBAUD  IS  GUARANTEED  ...  if  you  are  not  delighted,  you  can  return  your  magazines  for  a 
full  refund!  That's  right,  all  you  risk  is  the  postage!  Try  a  year's  subscription  to  Kilobaud  and  see  for 
yourself.  YOU  CAN'T  LOSE, 


J  year  $15.  Use  order  card  in  back  of  this  magazine 
or  itemize  order,  Send  to: 


(kilobaud) 


SUBSCRIBE  TO  DA  Y! 


pETERDOROtqh  Nh  02458 


# 
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How  would  you  like  to  make  some  extra  money  fn  your  spare  time  to  help  you  build  your  ham  station?  Wouldn  I  you  like  to  be  able  lo  get  the 
latest  in  ham  gear?  The  fact  is  that  your  hobby  can  pay  for  Itself. 

At  the  same  time  (hat  you  are  making  money,  you  will  also  be  helping  amateur  radio  to  grow  by  helping  to  interest  newcomers  in  the  hob- 
by .. .  and  we  need  all  of  the  new  amateurs  w©  can  get,  as  you  know, 

73  Magazine  is  looking  for  Area  Representatives  to  distribute  73  Magazine  and  Kilobaud  to  newsstands,  bookstores,  discount  stores,  super- 
markets, drugstores,  etc.  in  addition  to  distribution  of  the  monthly  copies  of  these  magazines,  Area  Representatives  would  also  self 
magazines,  books,  and  subscriptions  at  hamfests,  ham  auctions,  and  other  local  ham  events.  Radio  stores.  C8  dealers,  etc..  can  also  be  ser- 
viced by  Area  Representatives. 

Make  Extra  Money!  Help  Amateur  Radio  Grow! 

Distribute  73s  to  Everyone! 

Here's  a  way  to  enjoy  your  hobby,  to  be  a  real  part  of  It,  and  to  make  money  while  you  are  having  fun.  It  sure  doesn't  seem  much  like  work. 
Area  Representatives  who  are  successful  will  be  offered  the  opportunity  to  increase  their  business  by  taking  on  additional  special  interest 
magazines  for  newsstand  distribution.  The  business  can  grow  to  any  size  you  wish, 

73  sells  well  on  the  newsstands.  Tests  In  several  areas  show  that  even  though  every  magazine  rack  man  area  is  stocked  with  copies  of  73,  at 
least  one  or  two  copies  are  sold  from  even  the  smallest  of  racks.  73  interests  hams,  SWLs,  CBers,  experimenters,  students,  computer  hob- 
byists, electronics  professionals,  technicians,  etc. 

If  you  are  interested  In  details  on  how  you  can  earn  from  $50  to  S500  <or  even  more)  a  month,  write  to  Jack  Shime^  Marketing  Manager. 
Once  you  sign  up  you'll  get  monthiy  shipments  of  magazines  which  are  to  be  sold  on  consignment  (the  store  only  has  to  pay  for  the  copies 
sold  each  monthjand  keep  back  issues  In  stock  for  sale  at  hamfests.  etc. 

Just  think,  with  a  few  hours"  work  each  month  you  might  be  able  to  have  a  fantastic  ham  station  before  the  end  of  1978.  Drop  Jack  a  line  and 
get  started  . . ,  if  you  are  the  kind  of  person  who  gets  things  done  and  can  carry  things  through. 

73  Magazine  •  Peterborough,  NH  03458 
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QSL  CARDS 

You  want  your  QSL  card  to  stand  out  on  every  wall .  don* t 
you?  Well,  here's  some  which  no  shack  visitor  in  the  world 
will  be  able  to  miss.  It's  got  |et  black  call  letters  .  ,  ,  great 
big  call  tetters  that  can  be  read  all  the  way  across  the 
room — black  letters  on  a  bright  yellow  background  to 
make  them  really  stand  out.  When  pictures  of  DX  shacks  are 
published  in  the  magazines  you'll  see  your  card  clearly. 
Order  style  Y. 

Equally  impressive  are  styles  W  and  X.  These  are  white 
cards  with  black  type — style  W  has  a  blue  world,  style  X  a 


blue  satellite.  Both  are  top  quality  QSLs  you'll  be  proud  to 
send. 

How  can  73  rum  out  rhese  fantastic  QSL  cards  at  about 
half  the  cost  of  having  them  made  elsewhere?  These  are 
done  as  a  fill-in  between  printing  books  and  other  items  in 
the  73  Print  Shop.  That's  why  we  don't  promise  anything 
faster  than  8  weeks  delivery.  We  usually  get  them  out  a  lot 
faster  than  thar.  but  we  could  get  tied  up  with  a  new  edition 
of  the  Repeater  Atlas  or  something  and  be  slow. 

The  regular  QSO  information  is  printed  on  the  back  of 
the  card  .  <  all  you  need  to  have  the  card  acceptable  for 
any  awards.  There's  room  to  list  your  equipment  on  the 
back.  If  you  want.  A  nice  gift  idea,  too!  Actual  size:  SW  x 

3»/r\ 


Please  send  me  the  following  QSL  cards: 

Style:     lZW         DX         DY 

Quantity;     D250  —  $8.95         □  500—  $13,95 

ADD  $  1 .00  SHIPPING  S.  HANDLING  CHARGE. 

1 Enclosed.      DCash      Z  Check      DMoney  Order 

i  American  Express       DBankAmerlcard      □  Master  Charge 

Credit  card  #  

Exp.  date  _ 

Signature . 

Name    


Address 

City 


State 


Zip 


L 


U.S.A.  Orders  Only 

73  Magazine— QSLs 
Peterborough  NH  03458 
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CUSTOM  TRANSFORMERS  jj 

1  * 

1   > 
■   I 


HEAVY  DUTY  REPLACEMENT  TRANSFORMERS* 

Collin*  30S-1  Plate  Trantrorme*  .  .  .     .  S165.00 

CoHm*  S16F -2  Pmwr  Tr  af*!*  ffriner  ........  4* .,..«,  -  -  9S-0C 

Hunter  2QOOB  Plate  Trantlormap  ,  . ...,,,  ~  ., , .,.,...,  1 25  00 

ETO  A  77D  Plate  Transform** T  .......  , ,  125,00 

H*nry  ZK  Plat*  Tnimlotm*r , >....,.,..»..  ..**». .  1 40.00 

Henry  2K-2  Pl*te  Transformer ,.....„  t  .....  . 165-00 

Henry  2K  2A  Pteiif  Tramfarmer 13500 

Henry  2K-4  Plat*  Transformer , ,.. , 165.00 

Henry  3K  A  PlilB  TrarnJtjf rrttr     .*•*,,  16&^» 

Heath  Manudrr  HX10  T * i rttf o*m*f « . 95JM 

Goniet  GSB-1 00  T*a n*f crpef    ,  ..  ■_«  «■•■'■. >-h->-» ■***«-*> ■-^** >■•■■>■•■••  >*•  ■  ,     '35.00 

National  NCL  JOOD  Power  Transformer 125-00 

Goritei  GSB  201  Po**r  Trorwlomiftt       ,    .  .  135  00 

SPECIALS 

P1iti  XFM R.  4600  VAC  •  1  5A  IC AS  230  VAC  GO  Hz  primary.  Wt.  50  LB SI 95  DO 

Pl>1«  XFMR.  3500  VAC  #  1  jOA  ICAS  230  VAC  50  Hz  primary,  VYl    4t  Lfi .  ,  125  00 

Plate  XFMR   3000  VAC  O  0.7  A  ICA5  1 15/230  VAC  60  Hi  en,  ¥»i  27  LB    ........  15-00 

Pfel*  XFMR.  6000  VCT  #  0  BA  CCS  1 15.230  VAC  60  Hi  pri,  V¥t.  #1  LB    .... 135.00 

FiL  XFMR- 75  VCT  #21 A  CCS  117  VAC  60  H?  pnmary  Wi.  B  LB    , 20.95 

ML  Choke  bifiliF  wound  30  AMP  RF  Filament  Cnoka  on  1/2x7  rod    ■  .  ■ » ** .  6.95 

DC  Filter  Choke  6,0  Hy  •  T,5  ADC  .,,...., 150  00 

PC  Sw»na*r>4  Choke:  30  Hy  #  0.15A  to  5-0  Hy  #  LOAOC    100-00 

DC  Fthef  Capuilftri  100  MFD  #4000  VDC  .  .  $754» 

*A/f  li^dfy  duty  replacement  transformers  are  electrically  super- 
ior to  original  equipmentfe}.  All  transformers  are  manufactured 
to  ritfid  commercial  quality  specifications  and  each  carries  a  24 
month  guarantee! 

Write  today  for  a  free  quotation  on  any  transformer.  Choke,  or 
saturable  reactor. 

Peter  W.  Dahl  Co. 

4007  Fort  Blvd.  •  El  Paso,  Texas  79930 
Telephone  (91  5)  566-5365  or  (91  5)  751  -4856  D6 

»J^e*a^e>aise>*#*tfNa^^^^sasTais^ 
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Let  us  know  8  weeks  in  advance  so  that  you  won't  miss 
a  single  issue  of  73  Magazine. 

Attach  old  label  where  indicated  and  print  new  address 
in  space  provided.  Also  include  your  mailing  label 
whenever  you  write  concerning  your  subscription.  It 
helps  us  serve  you  promptly. 


write  to:         /ii  magazine 

*&    Peterborough  NH  0345S 

Q  Address  change  only  Q  Payment  enclosed 

□  Extend  subscription  (1  extra  BONUS  issue) 

□  Enter  new  subscription  D  Bill  roe  later 

□  1  year  $15.00  (Tve  signed  below) 

Signature 


ff  you  have  no  tabet  handy,  print  OLD  address  here. 
name catl 


ki 
oo 

5$  address 

^  city, 


state. 


yip 


name, 


call 


address 
city 


.state. 


zip. 
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YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr..  613  Redna  Ter.,  Cincinnati,  OH  45215 


1B78 


• 

1 

1  t 

1  ,11 

•  .!• 

1 

k. 

* 

VOL-®-SQU 


MIN 


MIC 


-  ■ 


KENWOOD 


SOU     OFF 


2m  FM  TRANSCEIVER 


Hz 


100  kHz 


•   ON  AIR 


H    +600 
w   -600 


10  kHz 


MHz 


5  kHz 


~o 


BUR 


SUB 


TX  OFFSET 

+600 


LOW 


SIMP 


POWER 


mON 


-600 


»q-7400A 


KENWOOD'S 

EXCITING 
2-METER 

NSCEIVER 


The  TR-7400A  exceeds  all  FCC  emission  requirements  for  amateur  transceivers. 
RF  output  of  the  TR-7400A  is  factory  spec'd  at  25  watts. . .  but  typically  over  30! 
•  Dual  frequency  readout... a  large  easy  to  read  6  digit  LED  disp  ay  plus  a  functional 
dial  readout  system  •  800  channels  •  Repeater  offset  over  all  4  MHz  (144-148  MHz) 
»  Unique  continuous  tone  coded  squelch  system  •  Outstanding  receiver  performance. 
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